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ABSTRACT

Site 45-OK-11 is on the north bank of the Columbia River in
Okanogan County, between River Mile 576 and 577. The University of e."
Washington excavated 1020 m3 of site volume from 1978-1980 for the U.S.
Army Corps of Engineers, Seattle District, as part of a mitigation
program associated with adding 10 ft to the operating pool level behind
Chief Joeph Dam. Systematic aligned random sampling with I x I x .01 m
units of record In I x 2 or 2 x 2-m cells disclosed two major cultural
components representing the Hudnut and Kartar Phases.-

The earlier, Kartar component (between ca. 5100-4200 B.P.)
consisted of a permanent pithouse settlement, which, in at least one
instance, comprised 3-4 contemporaneous pithouse and associated
external activity surfaces. Floral and faunal remains document year- -
round activity. Tool kits and Identified remains show an emphasis on
the hunting of large game, supplemented by shellfish collection, plant
gathering, and fishing. Cascade and Cold Springs type projectile
points, a Leval lols-I Ike blade technology, an Intensive cobble tool
industry, and a well-developed bone tool Industry indicate that the
site assemblage Is related to the Cascade Phase In the Lower Snake
River region, It also contains a number of triangular projectile point
types and other artifact types characteristic of the Frenchman Springs
and Tucannon Phases of adjacent regions, and is transitional to later
phases.

During the Hudnut Phase (from ca. 3900-2800 B.P.), the site served *'.

as a frequent short-term camp. Floral and faunal remains evidence
spring-early summer activity. The tool assemblage and faunal remains
suggest hunting was still a paramount activity, again supplemented by
shellfish collection, plant gathering, and fishing.

Although there Is a radical change in site use at this particular
location between the Katar housepit vii lage and the Hudnut short-term
camp, maintained housepit settlements like that identified for the
Kartar Phase occupation at 45-0K-11 are found in other Hudnut Phase In
the Rufus Woods Lake Project area. The existence of permanent winter
village sites at such an early date and the similarity In adaptive
strategies it demonstrates, suggests a different path of cultural

development than has been postulated for some reglorc-
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PREFACE

The Chief Joseph Dam Cultural Resources Project (CJDCRP) has been

sponsored by the Seattle District, U.S. Army Corps of Engineers (the Corps) In

order to salvage and preserve the cultural resources Imperil ed by a 10 foot - "-

pool raise resulting from modifications to Chief Joseph Dam.

From Fall 1977 to Summer 1978, under contract to the Corps, the
University of Washington, Office of Public Archaeology (OPA) undertook

detailed reconnaissance and testing along the banks of Rufus Woods Lake In the
Chief Joseph Dam project area (Contract No. DACW67-77-C-0099). The project
area extends from Chief Joseph Dam at Columbia River Mile (RM) 545 upstream to

RM 590, about seven miles below Grand Coulee Dam, and Includes 2,015 hectares
(4,979 acres) of land within the guide-taking lines for the expected pool . I,-.
raise. Twenty-nine cultural resource sites were Identified during

reconnaissance, bringing the total number of recorded prehistoric sites in the
area to 279. Test excavations at 79 of these provided information about

prehistoric cultural variability in this region upon which to base further _

resource management recommendations (Jermann et al. 1978; Leeds et al. 1981).
Only a short time was available for testing and mitigation before the

planned pool raise. Therefore, in mid-December 1977, the Corps asked OPA to

review the 27 sites tested to date and Identify those worthy of Immediate
investigation. A priority list of six sites, Including 45-OK-11, was

compiled. The Corps, in consultation with the Washington State Historic
Preservation Officer and the Advisory Council on Historic Preservation,

established an interim Memorandum of Agreement under which full-scale

excavations at those six sites could proceed. In August 1978, data recovery

(Contract No. DACW67-78-C-0106) began at five of the six sites.
Concurrently, data from the 1977 and 1978 testing, as well as those

from previous testing efforts (Osborne et al. 1952; Lyman 1976), were

synthesized into a management plan recommending ways to minimize loss of

significant resources. This document calls for excavations at 34 prehistoric
habitation sites, including the six already selected (Jermann et al. 1978).
The final Memorandum of Agreement includes 20 of these. Data recovery began

in May 1979 and continued until late August 1980.

Full-scale excavation could be undertaken at only a limited number of r _p

sites. The testing program data allowed identification of sites in good

condition that were directly threatened with inundation or severe erosion by
the projected pool raise. To aid in selecting a representative sample of

prehistoric habitation sites for excavation, site "components" defined during .-..-.-..

testing were characterized according to (1) probable age, (2) probable type of

occupation, (3) general site topography, and (4) geographic location along the . -.
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river (Jermann et al. 1978:Table 18). Sites were selected to attain as wide a

diversity as possible while keeping the total number of sites as low as
possible.

The Project's Investigations are documented in four report series. . %
Reports describing archaeological reconnaissance and testing Include (1) a
management plan for cultural resources in the project area (Jermann et al.
1978), (2) a report of testing at 79 prehistoric habitation sites (Leeds et
al. 1981), and (3) an Inventory of data derived from testing. Series I of the
mitigation reports includes (1) the project's research design (Campbell 1984d)
and (2) a preliminary report (Jaehnig 1983b). Series II consists of 14
descriptive reports on prehistoric habitation sites excavated as part of the
project (Campbell 1984b; Jaehnig 1983a, 1984a,b; Lohse 1984a-f; Miss 1984a-d),
reports on prehistoric nonhabitation sites (Campbell 1984a) and burial
relocation projects (Campbell 1984c), and a report on the survey and
excavation of historic sites (Thomas et al. 1984). A summary of results is
presented in Jaehnig and Campbell (1984).

This report Is one of the Series II mitigation reports. Mitigation .-

reports document the assumptions and contingencies under which data were
collected, describe data collection and analysis, and organize and summarize
data in a form useful to the widest possible archaeological audience.

Xxi4
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1. INTRODUCT ION

At site 45-0K-11, the project conducted one of its most extensive
excavations to recover the remains of a housepit village dating between 5500
and 4500 B.P. (Kartar Phase). The dense deposit of well-preserved cultural
remains from this site provided the first evidence of sedmentary or semi-
sedmentary ccupations during this period In the Big Bend region. As the
period becomes Increasingly well known through additional work in the Rufus
Woods Reservoir (Chatters 1984) and ongoing work by Central Washington
University In the Wells Reservoir, site 45-0K-11I will continue to be a major
datum in interpreting settlement subsistence/systems of this time period. It
also offers significant research potential for models of cultural change over
longer periods of time. The Hudnut Phase component at 45-0K-11, although it
fol lows the Kartar Phase occupations In time, is different in function, as
discussed In this report.

SITE SETTING

Site 45-0K-11 Is on the north bank of the Columbia River midway between
River Mile (RM) 575 and 576 on the Colville Indian Reservation in Okanogan
County (Figure 1-1). It lies in the NEI/4 of the NE1/4 of Section 4, T31N,
R29E, Alameda Flat Quadrangle (U.T.M. Zone 11, N5333000, E338500). The site
lies on a low terrace, cut into a gently sloping alluvial fan, just south of
the mouth of Hopkins Canyon (Figure 1-2). At 291 meters (954 ft) above mean - .
sea level, the site is about three meters above the normal level of Rufus
Woods Lake and 12 m above the pre-dam level of the Columbia River. It has a
pleasant south,rn aspect and fine sandy surface that holds warmth from the
winter sun. In recent years, the site has been planted and used as pasture.
Below a 20-30 cm plow zone, historic disturbance has been slight. The rising
waters of Rufus Woods Lake, however, have badly eroded the site. The extent
of this erosion Is borne out by Munsell and Salo's (1977) reconnaissance
report which noted two housepit depressions and dense cultural deposits In the
river cutbank. In 1977, just two years after their survey, these features
were gone, destroyed with the collapse of at least two meters of site deposit.

Steep terraces of Nespelem Silt and outcrops of gnelssic granite bedrock
flank the site on the north. The broad mouth of Hopkins Canyon and numerous
small draws provide access to a variety of upland enviroments (Figure 1-3). 4
Flanking the Canyon on the west and east are Whitmore Mountain (3,949 ft) and
Hamilton Mountain (2,868 ft), the highest nearby elevations. To the south ard
west, across the river, stepped terraces of Nespelem Slit and Columbia River
gravels rise up to meet the flat, dissected Columbia Plateau.
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6IOPHiYSIO3RAPHiIC ZONE DESCIMPI0S

ZONE IR Floodplain, low gtaciotecustrine terraces, current and reLict beaches, draws and
ca nyon mouths, alluvial fans. and rivercut bluffs; sagebrush-grass assoclaton,
riparian communi ties along water sources.

Zone IL. Floodplain steeper slopes, lower amounts of solar radiation, fewer relict
terraces, rockier soils, and more precipitous bluffs; sagabrush-rass
association, riparian communities along water sources.

Zone IN Upper terraces, steep talus slopes, canyon floors, and steep canyon walls;
shrub-steppe and Pondeross pine characterized by a complex mosaic of alternating
dominants, interspersed with a variety of smnall habitat types associated with
draws, canyons, rocky elopes, talus slopes, end standing water.

Zone IIL Upper terraces, steep talus slopes, canyon floors and steep canyon walls, Upper
boundary Largely coincides with the rim of the basaltic Columbia Plateau, which
overlooks the river on the south and west; shrub-steppe, dotted with a variety
of small habitat types along draws, canyons, rocky slopes, talus slopes, and
standing water.

Zone IIIR/IVR Dissected tableland with elevations from 600m (1200 ft) to 900 a 13000 ft], with
higher rounded massifs above 900w, consists of higher glacloLacustrine terraces,
alluvial fans, canyons, and ridge systems, which form the escarpment of the ,

Columbia Canyon; shrub-steppe, pine and Douglas fir/grand fir forests, emall
islands of riparian growth along seeps and strawns.

Zone hIIL Flat basaltic plateau of poorly developed Lithic soils, shallow scabLand
couLee, Low eases, and numerous pothole lakes, differs from Zone lIII in being. .**

steeper and Lass dissected, fewer annual aquifers and remnant terraces, and
generaLy more shadowed from direct sunlight; shrub-steppe, with riparian
commsunities along seeps, streams, and pothole Lakes.
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A sagebrush-grass association (Artemisla trldentata-Agropyron)
*(Daubenmire 1970), typical of the Upper Sonoran life zone (Piper 1906),

characterizes the vegetation in the site area. Introduced plants Include
cheatgrass ( Bromus tectorum), Russian thistle (_Iol]L kALL), and thistle
( r_ _ium spp.) among others. Scattered sagebrush and rabbitbrush .
(Chrysothamnus nauseosus), and a dense understory of grasses along with an O
abundance of spring flowers grows on the site. A more mesic association
including rose (Rosa sp.), serviceberry (Amelanchier sp.), horsetal"

(Equisetum spp.), tule (ScLpF_ acutus), and sedges (Carex spp.) grows in
nearby drainages.

On the upper terraces above the river, Artemisla rilgdL replaces big
sagebrush In areas of thinner, rocky soils. Bitterbrush (Purshla tridentata)
and isolated pines (Pinus ponderosa), with an understory of grasses, grow
along the steep draws draining the slopes and terraces. To the south, across
the river, scattered pines give way to sagebrush covered uplands dotted with

small lakes and springs. To the north, mixed Douglas fir (Pseudotsua.,

mnenziesil) and pine are dominant in moister bottomlands and along streams,
where they grow with broadleaf trees and shrubs. At the highest elevations,
the fir forest gives way to pine forest, except on north-facing slopes and
valley floors, where the dominant species is still Douglas fir with larch

(Larix occidentalis) and an associated understory of snowberry.
A wide variety of resources from river and land was available to the

prehistoric occupants of 45-OK-11. Fresh water was nearby. From adjacent
habitats, they could exploit a range of plant species the ethnographic peoples .w
of the area used In the manufacture of utilitarian Items--rushes and bark for
mats, matting, and baskets, for instance. They could gather edible seeds and
roots as well as brush as fuel for fires. Driftwood from the river and the
nearby stands of ponderosa provided a ready source of building material and
fuel. Year-round, they could hunt small game such as beaver (Castor

canadensis), hares (LepJ, townsendil), and marmots (Marmota flaviventris),
. common residents of the general site area In the winter, when mountain sheep

and elk came down from the uplands to forage by the river, they could take
larger game. Some deer may have been present year-round. The river, of
course, yielded an abundance of fish: four species of salmon--chinook

S(Oncorhynchus. tschawytscha), coho (IL kisutch), chum (0. keta), and humpback
(0. gorbushcha)--had runs from May through November; sturgeon (Acipense-
transmontanus) made runs In August. Resident fish would have been available

year-round. Waterfowl were present year-round, although during spring and
fall migrations and during the breeding seasons in the late spring-early
summer their numbers would have been at their peak.

45-OK-11 possessed many qualities which commended It as an ideal site for ,MO0
* year-round occupation and, especially, for a winter encampment--its proximity
* to both the Columbia River and the stream draining Hopkins Canyon, its soft,

gently sloping alluvial surface, and its southern exposure. Task groups need
not have travel led far to obtain economically important plant or animal

* species. Indeed, those same qualities which attracted humans to establish a
winter occupation there would have also attracted game. Fishing would have

.'-.
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been good, although the best salmon fishing would be had at some distance from

the site--at shal lows and rapids where migrating salmon could be netted or

speared In large enough numbers to feed groups over a large part of the year.
Whatever the actual emphasis of the prehistoric Inhabitants, the location of

45-OK-1I allowed Its occupants to exploit a broad range of resources found

within a series of habitats on or near the river floodplain.

INVESTIGATIONS AT 45-X-11K

Site 45-OK-11 was selected for Investigation by the Chief Joseph Dam

Cultural Resources Project because testing In the fall of 1977 had revealed at
least two major cultural components dating to two separate cultural periods.
Cascade projectile points In the lowest component indicated occupation during
RWL Period II (ca. 5500-4500 B.P.). The upper component was radiocarbon dated

to RWL Period IV (ca. 3500-2500 BYP.). The earlier component, not well

documented elsewhere In the project area, excited considerable Interest, and
the decision was made to sample 45-OK-11 with an emphasis on the investigation
of the older cultural remains..- "".

A crew averaging about twelve to fifteen members, under the direction of a

site supervisor and one or two assistants, excavated site 45-OK-11 from August

1, 1978 through December 12, 1978, and again from February 2, 1979 till 
January 4, 1980.

Excavation was conducted within a stratified random sampling design aimed
at sufficient areal coverage to guarantee reliable baseline data about site

content and structure. Thirteen sampling strata containing 100 2 x 2-m units

were established across the site surface (Figure 1-4). Eight potential units
* were selected for excavation using a random numbers table (Figure 1-4).

." Excavation of units proceeded from north to south.

By the end of the first field season, most of the selected eight random

units had been excavated in each sampling stratum for the northern half of the

sIte, a total of 58 random 2 x 2-m uni's In 11 strata. In the second season,
it was decided to curtail the selection of more random units because it was - -

assumed that samplIng had exposed the deepest and densest part of the site In
thIs first phase of excavation. Only 6 2 x 2-m random units were excavated,

bringing the total to 64. Effort then was concentrated on the excavation of
purposive units in those areas with deep cultural deposits and stratigraphic
evidence of multiple occupations over time.

When excavators exposed a dense bone concentration In sampling Stratum
II, they placed seven purposive 2 x 2-m units nearby, Intending to expose this

activity surface completely (Figure 1-5). Across the ravine to the south, In

sampling Strata III and IV, sampling exposed a large, shell-lined houspit.
This too was chosen for complete excavation, and, when finished, encompassed r "toy

an area of 212 m2 contained in 53 contiguous 2 x 2-m units. Investigation
here revealed that an extensive early housepit occupation overlay an even

earlier occupation, perhaps predating 5500 B.P. Prehistoric excavations had

badly disturbed this older matrix; it was judged to be very poorly defined.

Excavators, therefore, sought to locate an area of less Intensive housepit

i..
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Figure 1-5. Random and purposive units excavated in sampling strata I
through Xl, 45-OK-il.

construction and shal low overburden. A 4 x 4-rn block was opened In sampling
Stratum VI, wellI away from known housep its and the drainage channel bisecting..
the site. Excavation continued down to the basal cobble layer, but the
postulated early component could not be Identified. This block did yield,
however, a long, uninterrupted stratigraphic sequence invaluable for the
interpretation of natural and cultural deposition. In the fall and winter of -
1979, other block excavations were undertaken to expose more fully two
housepits recognized in sampling as part of the early component.

Excavators designated units by their northwest corner grid points, and
subdivided them Into 1 x 1-rn quadrants, each of which was kept separate. AllI
excavation proceeded In arbitrary 10-cm levels, measured from the northwest
corner of each 2 x 2-rn unit. When excavators encountered some difference In
matrix compostIton, they recorded thIs as a feature, profIled or mapped both
the feature and the associated artifacts, and bagged materials separately.
Excavators used flat-nosed shovels to skim the earth until a cultural feature
was identi fed; then they removed matrix w ith trowels. They si fted all 1@ 4
material through one-eighth Inch screens.

Excavation at 45-OK-li exposed 204 cultural features, Including 11
housepits and the previously mentioned bone scatter. These Ile in the lower
nof two major cu Itural components defpItned for the site, and are distributed
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over eight analytic areas. A 10.7% area[ sample resulted In the removal of
1,020 m3 of fill, Including the largest block excavations opened on any site
in the project area. A total of 141 2 x 2-rn units (65 random, 74 purposive)
a~nd 2 non-random 1 x 1-rn units was opened. Twenty-one radiocarbon dates were
:btained and several hundred diagnostic artifacts supply chronological
control. The artifact assemblage contdins 52,650 stone artifacts (including .-

1,823 which are worn or formed), 295,619 whole and fragmented bones, 205,471 -

pieces of shell, and 12,372 fire-modified rocks.

REPORT FORMAT

The foIlowIng chapters present the resuts of I nvestigations at 45-0K-1 .
* Chapter 2, "Sedimentary Stratigraphy", begins with a discussion of the

geologic setting; delineates depositional units, and defines cultural analytic
zones In terms of them. Chapter 3 presents the results of three separate
analyses--technological, functional, and stylistic--that were applied to-

recovered artifacts. Chapter 4 describes the faunal remains found at the -

site; discusses their meaning in terms of subsistence patterns of the site's --.

occupants; and makes Inferences from these remains about seasonality. Chapter

5 describes floral remains recovered from the site, and places these in the

hapr 2a"
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context of the past economic system, detailing evidence of seasonal ity where 9-,

appropriate. Chapter 6 defines cultural zones, discusses the method of
features analysis, and describes in detail all structured remains Identified -
at the site. Chapter 7 summarizes the site's cultural and natural deposits, .
makes inferences from them about the nature and chronology of cultural J. j
occupations; and then places these findings in the context of regional W A
prehistory. .7 .
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2. SEDIMENTARY STRATIGRAPHY AND CHRONOLOGY

This chapter discusses the geologic setting of 45-0K-11 with reference to
local geologic history and describes the sedimentary history of the site
itself in detail. Strata mapped during excavation are grouped Into site-wide
depositional units which provide the basis for determining how deposition
occurred and for correlating cultural materials between units.

GEOLOGIC SETTING

Site 45-0K-11, just south of the mouth of Hopkins Canyon at RM 576, is in
the upper canyon of the project area (Figure 2-1). Here, the Columbia River

flows along The eastern margin of the Waterville Plateau where the Columbia
River Basalts contact the granitic rocks of the Colville Batholith. The late

Quaternary geology is summarized in more detal I elsewhere (Hibbert 1984).
During the Pleistocene, the middle and northern reaches of the Columbia River
drainage were overlain by Ice sheets. The Okanogan Lobe of the Cordilleran
ice sheet entirely filled the upper canyon to the Grand Coufee, reaching its
maximum extent between 13,000 and 14,500 B.P. The ice wasted away earl ier In
the upper canyon than in the lower canyon. As a consequence, river waters

ponded behind the ice dam, and the upper canyon was filled with a thick
profile of glaciolacustrine sediments. When the ice dam in the lower canyon
was finally breached, the Columbia River rapidly downcut through the

lacusTrine sediments with occasional stillstands, creating a deep, narrow
val ley with a prominent terrace system. Mazama tephra Layer 0 has been

observed in alluvial fans built onto the 1,000 ft terrace (Hibbert 1984),
indicating that the river reached this elevation before 7000 B.P., and
probably reached historic elevations shortly thereafter.

Depositlonal and erosional processes responsible for altering the
landscape since the rapid postglacial downcutting include lateral migration,
point bar, and overbank deposition of the Columbia River, alluvial fan
development, colluvial deposition, and aeolian deposition. Little floodplain
development has taken place in this narrow val ley, but natural levees and
abandoned channels can be recognized in some areas. Surfaces less than 20 m
above the historic river levels commonly exhibit overbank deposits. Local 10) 4

lateral migrations are recorded by the shape of the river, point bar
formation, and erosional episodes In site profiles. Alluvial fans have been

built on the terraces at the mouths of tributary canyons. Few permanent
drainages occur in the project area: most runoff is intermittent and
unintegrated. Talus slopes are common at the base of both granitic and

basaltic bedrock formations. Erosion and colluvial redeposition of the thick
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glaciolacustrine sediments in the upper canyon is common. This may take the

form o major landslides or small co Iluvial and alluvial deposits. AeoI ian

deposits cover The surface of all but the very youngest landforms.

Site 45-OK-11 is in a geologic sub-region extending several miles along

the Okanogan side of the river encompassing sites 45-OK-11, 45-OK-250/4 and

45-OK-258. It is a floodplain that was active throughout most of the holocene

and currently eroding. Floodplains originate by the lateral migration of

meanders and by periodic overbank flooding episodes. A typical sedimentary

sequence may consist of laterally accretea point bar deposits, accumulated as

the river meanders, with a thin layer of overbank-deposited s IIt and clay

capping the point bar material.V
The rate of the river's lateral migration controls the amount of vertical

sediment accreted (Ritter 1978:306). During early Holocene times, The

Columbia apparently migrated quite rapidly and so the floodplain developed

mainly by lateral accretion. At 45-OK-11, the evidence suggests "hat overbank

deposition was important in the early stages of profile construction.

PROCEDURES

The random excavation units at 45-OK-11 were excavated and profiled in

1978 before the full-time straTigraphic crew took over profiling and sediment

sampling. From early May through December 1979, the stratigraphic crew

profiled 298 linear meters of walls from 99 excavaTion units in the four main

block excavation areas (Areas 2,3,4,5/6, Figure 2-2). Wall collapse was a

severe problem at 45-OK-11 because of the coarse, sandy matrix. In many

areas, entire walls collapsed before they could be profiled. Whenever

possible, the slump regions were cut back and new walls, slightly off grid

lines, were cleaned and profiled. Additional details of profiling and

sediment sampling are found in The discussion of individual blocks later in

This chapter. Methods and procedures used in stratigraphic profiling, column

sampling, and sediment analysis are aescribed in more detail in the project's

research design (Campbell 1984d).

Each block area was profiled separately, that is a unique set of strata %

was defined and used within each block. Analysis indicates that each block

has a distinctive depositional history, but correlations can be drawn to

define a site-wide depositional sequence. The units profiled in 1978 were not

considered in the analysis.
The stratigraphic boundaries were used as temporal markers to aid in

subdividing the cultural deposits for analysis. For the profiled units, the

horizontdl and vertical distribution of artifacts by quad and level was

compared with the natural depositional sequence and feature boundaries. Those

stratigraphic units containing a discrete cultural deposit were defined as

analytic zones. For a more detailed discussion of procedures used in defining

analytic zones, see Campbell (I1984d).

7 . ..-. "-
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Figure 2-2. Analytic areas, 45-OK-11.

DEPOSITIONAL HISTORY

Site 45-OK-11 is on one of the oldest landforns In the project region
that yielded cultural material. The occupants apparently settled there

shortly after alluvium started to build on glacial drift. The resulting
occupation altered or obscured much of the natural deposition within the
excavated ulock areas. The off-site control unit and several peripheral block
units, however, contain a clear record of the natural sediment accumulation

for approximately the last 6,000 years. Before that time, the active

floodplain probably was unsuitable for occupation.

Despite the stratigraphic complexity of cultural or culturally altered
deposits, the natural depositional sequence is fairly straightforward. We
have defined six stages and designated each as a depositional unit (Table 2-

1). Transects across the site are shown in Figures 2-3 and 2-4.

DU I (Stratum: 400)

The oldest sediment uncovered at this site consists of a cemented,
impermeable hardpan of poorly sorted rounded gravel and pebbles in a coarse
sand matrix, probably alluvial ly reworked glacial drift. This carbonate

horizon contains more than 40% CaCo3 which cements the deposit. The caliche
layer was formed by ground water evaporation In semiarid conditions.

- . ... ,
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Carbonate horizons can form at varying depths below the surface, and in
varying lengths of time, depending on the concentration of carbonates in the
water, the amount of water circulating and the permeability of the substrates.
The semiarid conditions responsible for the cal iche may have existed during
the altithermal period of warm, dry conditions belileved to date between 7000
and 5000 B.P. (Antevs 1948). These dates have been corroborated for the
Okanogan River Valley by pol len studies showing Artemiia~ dominance after
Mazama ashf alII, end ing by 4800 B.P. (Mack et alI. 1979). However in the San
Poil River Valley, the drainage to the east and north of the project area,
vegetat ion i nd icat ive of a warmer per iod pers ists until 4000 B.P. (Mack et al1.
1978). The formation of this cal iche J~eposit may have been accelerated by

eluviation of CaCO3 from overlying culural deposits. Site 45-0K-11 is the
only project site at which a basal caliche deposit was observed.

Depositional Unit I is not site-wide. It underlies Housepit 1; but is
not found south of grid line 60N. It does, however, form the basal deposit in
the off-site control unit 70.5 mn west of the primary site datum (approximately
130 m west of Housepit 1). If the hardpan had extended further to the south,
it was probably scoured by the river as it meandered before the occupation of
the site.

..,. , ..
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ITable 2-1. Combined stratum descriptions, 45-OK-il.

DU Stretum Description

VI 100 Brown (10YF5/3 dry) send to Loamy Sand, soft, moderately welL sorted eubenguLar
to subrounded grains. pH 8.3 to 8.9. Includes surface Litter Layer, sporedic
plow zone and underlying seoLion sediments site-wide. Boundary: abrupt; . ,
mIooth.

V 125 Grayish brown [IOYR5/2) to brown ({0YR5/3] Loamy snd. ph 6.4 to 7.2. Wind-
.odified aLLuvium with a trace of eubanguLr and subrounded gravel Sitw-w-ide
etretum, Scattered cultural debris. Boundary: gradual; smooth.

IV 150 Grayish brown (IYv/2) Loamy sand. moderateLy weLL sorted, slightLy fire,
scattered shell and charcoal, ph 6.8 to 74. Boundary: graduaL to dear;
Smooth.

151 Grayish brown 10YF5/21 to pale brown (IOYMRS/3 sendy Los to Loamy *and, sof t.
well to moderateLy sorted. pH 6.8 to 7.3. ALLuvium in houlepit depressions.
Boundary: gradual to cLear; smooth.

152 Grayish brown (IOYRB/2) to pets brown (10YR6/3) sandy Loam, *tightLy fire to
fIrm, ph 6.5 to 7.3. Upper housepit occupation with habitetion debris end Living
floor. BoundsryI clear; wavy.

153 Pats brown (I0YRS/3) Loss to Sandy LOam, Soft to firs, ph 6.7 to 7.5. Includes
.LLrvius end Lacknatar bends that *operate upper from Lower housepit occupetions
end the ftLL of Housepit 12 in the southeast corner of BLock Area TV. Bowndary:
clear; Smooth to IrreguLer.

154 Brown (10YR4/3) to Light grey (10YR7/2] Loamy sand. Loose, moderateLy sorted.
Includes rim, occupation fill and Living floor of section of Housepit 12.
Boundary. cLear; irregular.

155 Light gray (10YR7/21 to greyish brown (I0Y5/2) sand to Loamy send, soft.
eoderateLy sorted, pH 6.7 to 7.5. Lower housepit occupations with Living floor '
at the center of dspressions. In BLock Area V this stratum incLudes the house
rIm Layer of OWeL Boundery: clear to abrupt; wavy to irregular.

155a This stratum is the Living floor of Housepit 13, Block Area I only.

156 Grayish brown [IOYIG/2} Loamy send, modarateLy to poorly sorted, soft to firs, ph.
6.5 to 7.3. The stratum Is the Living floor of Housepit 11. Boundary: abrupt;
irreguLar to mooth. Stock Area IV only.

160 PaLe brown (10YR6/3) sand to Loamy send. trace of graveL, moderately sorted.
Loosr p% H 6.7 to 7.2. ALLuvium that outlines Housopit 4 weLLs in BLock Area III.
Boundary: clear; wavy.

165 This stratum represents the heavy shoLL Lens end cultural debris In Houoepits 1
and 12 along grid tins 74N. Block Area NV only.

170 Light grey (10YR7/2] sand. Loom, weL S orted pH 7.0 Underlies end is truncated
by Houspit 13. Bound@ry: abrupt; wavy to mooth. Block Area I only.

175 Light brownish grey (IOYR6/2 send with abundant fine gravel, moderateLy sorted,
Loost carbon staining and bon%, ph 7.0. Appears to underlie Houspit 13 but
date is contemporary with earlter houepit occupations at the sitsL Boundery:
abrupt; wavy. BLock Aree I only.

I1 200 Graded bade of unconsolidated overblnk alluvium (fine to coarse send]
alternating with bends of atckluter sediments (compect Loam, Light grey
(oYRT/2] 1. pH 6.7 to 7.3. Portions of this stratum and DU are truncated by the
houaspits. Boundary: cLter; mooth. ..01 ,4

II 300 Gravel and pebbles in a coerse to medium send matrix. Pradominantly granitic -.
sub-anguLar pee gravel and subrounded pebbLes. BseL channel deposit. -

400 Very pee brown (10YR7/4} to paLe brown (iOYRS/3} hardpan (caLichol. Poorly
sorted gravel and pebbles in s coarse sand matrix with wore then 40 CAM ph
8.9. fty be mixed with cemented glecial drift. Boundary: unknown.

U..•.. . . . . . . . . . . . . . .- . . ... - . . .. . .-. .:'
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DU II (Stratum: 300) '*

A channel bed deposit of rounded gravel and pebbles In a coarse sand

matrix is the basal sediment in the southern block excavation areas where the

hardpan is absent. In the off-site control unit, however, it overlies the

hardpan. The channel bed deposit, which extends at least 150 m west of the

present river bank, offers evidence of the post-glacial river meander along Aw

• the flood plain prior to its pre-dam entrenchment. As debris from Hopkins

Canyon formed an alluvial fan (DU IV), It may have removed or modified the bed

deposit north of grid line 60N within the site boundary.

DU III (Stratum: 200)

Depositional Unit III is represented by ovcrbank alluvium and the

associated thin bands of fine-grained compact slack water sediments. The

slack water bands were deposited as overbank water retreated leaving shallow

ponds. This water evaporated and percolated, leaving behind the silty bands

of sediment. Such bands are not in evidence across the entire site, nor were

they observed in the off-site control unit. Four bands appear in the main

excavation block (Block Area 5/6) and are truncated by Lower Housepit 1. If

low levees formed along the shoreline as a result of the overbank episodes,

they may have blocked the retreat of water, thus ponding It. Later erosion

obliterated evidence of levees. While the Columbia River migrated eastward

toward its present channel, it apparently had a primary and secondary bank. "

As alluvial fan debris (DU IV) built outward, the ponded water on the plain

receded, leaving behind alluvium and intermediate slack water bands. Figure - '

2-5 illustrates the hypothesized landform just prior to occupation.

F:AN DEBRIS -"""..

" ~ ~~~~~PONDING - --. ""- "

",--I '/ 
r  --- ~~~SECONDARY BANK...; .-..-.- ..

:, W PRIMARY BANK (LEVEE) _ •

Figure 2-5. Schematic of landforms In Depositlonal Unit Ill.

DU IV (Strata: 152-156, 160, 165, 170, 175)

Depositional Unit IV comprises the bulk of the site's sediments. It

contains both laterally accreted Columbia River deposits and alluvial fan

material. As the channel bank migrated toward Its pre-dam entrenchment,

alluvium from Hopkins Canyon and ephemeral streams to the south coalesced into

an alluvial apron. The larger-grained sediments were deposited closer to the

. . . . . . . . ..
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main source (Hopkins Canyon) while the finer sediments were carried further

south. The smaller ephemeral streams divided Into multiple channels that

branched into distributary networks. At 45-0K-11, this network of small
streams created a series of micro-drainage basins. This is particularly

evident in the 8 x 8-m block excavation (Analytic Area 2). The natural ,*
sorting of grain sizes by water and the overlapping of microdralnage basins .

mixed the sediments deposited by lateral accretion and ephemeral streams. The

simultaneous action of two different depositional agents--the Columbia River
and runoff from Hopkins Canyon--resulted in a rapid buIldup of sediments in
the eastern part of the site; In the off-site control unit almost 1.2 meters
of DU IV sand and gravel accumulated.

DU V (Strata: 125, 150)

This unit consists of wind-modified alluvium and Is transitional, In

terms of depositional modes, between DU's IV and VI. It contains the sub-
angular grains deposited by gentle slope wash and rain splash as well as the
sub-rounded to sub-angular, pitted, fine sand and silt of aeolian sediments.

DU VI (Stratum: 100)

Depositional Unit VI includes the surface litter layer and the underlying
stratum of aeolian sediments. The moderately well sorted sandy loam to loamy
sand grains are similar in surface attributes to those collected In a wind

trap at 45-OK-258. Grasses and rootlets are abundant. A very shallow plow
zone appears in some units to site southwest.

SUMMARY

Stratigraphic information collected at 45-0K-11 and in the immediate area

supports the following reconstruction of environmental processes and their
effects. The Columbia River cut a terrace surface in coarse glacial drift,
part of the Nespelem Silt formation. As the river migrated across the .- ,
terrace, it left channel bed deposits in some areas of the site. The caliche

horizon formed at the surface of the relatively impermeable glacial drift

deposit at some time after this. We do not know whether the surface was ,.

exposed because the river entrenched more deeply, had migrated to the south, Y"

or whether the carbonate layer formed seasonally, during low waters when the
terrace was exposed. The dry period indicated by the caliche formation may
have resulted in greater fluctuations in water level. Erosion may have been

greater during this dry period due to a decrease in vegetation; this would
result in increased sediment loads in the river, possibly raising the river

bed.
From at least 6000 B.P. until 4000 B.P. the river periodical ly submerged

the terrace, leaving a series of graded beds of overbank sediments and at
least four associated slack water bands overlying the cal iche and the channel

bed deposit. Channel bank sediments accumulated on bed deposits as the

Columbia River began a series of lateral migrations toward its pre-dam - .

- . . . . . . . . . . -. ° ..-.......



entrenchments. As these laterally accreted sediments were being laid down,
alluvial fan debris from Hopkins Canyon and smaller ephemeral streams to the

- south added new material on the plain. This may have redirected river flow in
the southern portion of the site and reworked or removed some overbank

"" evidence. Mottling observed in OU IV indicates the presence of oxidized
ferrous Iron and a fluctuating water table. AeolIan materials and slope wash

debris contined to accumulate from approximately 4000 to 2500 B.P.
Figure 2-6 shows the stages of deposition at the site as well as the

postulated redirection of the river as a result of alluvial fan debris.

. PHYSICAL AND CHEMICAL ANALYSIS OF SAMPLES

Although 15 walls were sampled in a column format, it was neither
possible nor necessary to analyze the 232 samples completely. Of major

importance in determining the depositlonal history was the off-site control
column. The off-site unit selected by the stratigraphic crew was located 70.5

m west of the primary datum. The crew opened several test holes closer to the
site proper, but found cultural material in them. The remaining 14 columns

were samples from excavation units which contained light to heavy occupational
staining and cultural material. In addition, all 168 level or feature

sediment samples collected by the excavators came from culturally altered
strata. Physical and chemical analyses of the.e samples indicates

intermittent cultural deposits with properties contrasting with the natural
deposits.

Randomly selected samples tested for pH showed a distinction between non-

cultural samples and those in heavy occupation levels. Those with high
amounts of organic matter, particularly carbon, tended to have lower pH
readings than samples from noncultural deposits in similar stratigraphic

positions, a trend that extended into the basal caliche stratum.
Grain morphology of selected samples examined under the microscope and

particle size determinations revealed the transport mechanisms that deposited
non-cultural sediments. Aeolian deposits, high in the silt fraction,
contained sub-angular to sub-rounded grains with pitted surfaces. Fan debris -. .
was more angular, higher in the sand fraction, and had a matte, unpitted .-

surface. The graded beds of Columbia River alluvium had rounded to sub-
rounded grains with a glossy surface. Many of the slack water bands at the

site were mixed with coarser sediments. One fairly pure sample was obtained
from unit 78N65E. Particle-size determination bhowed 65% sand, 10% silt and

* 25% clay--a sandy clay loam texture.
The purity of fines In the slackwater sediments can often be determined

by chemical analysis. These samples are generatiy high in calcium and very
-" low in phosphate. Our results are consistent with other studies of similar

deposits (e.g., Kelley and Spilsbury 1949). This pattern is prevalent
throughout the majority of river deposited samples and is used to postulate

n the transport mechanism of sediments.

.. . . . . . .- .. . . . . . . . . .
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CULTURAL STRATIGRAPHY

To analyze a site's cultural deposits, we must Identify a cultural
*correlate for the natural depositional unit. This may be done during
- excavation, when artifacts are removed In layers corresponding to perceptible

differences in the matrix. Or it may be done later, after the excavation, by
-correlating artifact and feature distributions with natural strata. We used

the second approach here. Because strata i n the f IelId were not easil1y
distinguished, excavators employed arbitrary levels referenced to the grid
unit and site datums. Cultural materials are tabulated by these 10-5 cm
artitrary levels and I x 1-in areal units of provenience. We determined
analytic zones by correlating artifact frequency distributions with defined
cultural and natural features. Radiocarbon dates and diagnostic artifact

* types were used to check our determinations.
Cultural materials were found throughout the 45-OK-1i deposits with the

exception of the cobble layer and calcified cobble layer, Depositional Units I
and 1I1. At least one distinct peak of cultural materials Is associated with
each of Depos itional Units Ill I, I V, V, and VI1. However, the number of

* episodes of cultural deposition and construction within eacli depositional unit
varies considerably across the site. Multiple cultural episodes of short
duration can be recognized, but can be traced only a short distance
horizontally. The spatial variability In prehistoric cultural activities
contributes to this problem. For example, structures such as housepits includer

* large cultural assemblages from a relatively short Interval of time, and are
* definable because of the constructed boundaries. They are horizontally

I lim ited and cannot be correlIated w ith con f idencz to equ IvalIent i ntervalIs o f
*time outside the housepit, where cultural material accumulated more gradual ly
- and clear constructional boundaries are lacking. The situation Is further

complI Icated by the hor izontalI d istr ibut Ion of excavat Ion un Its; the conti1guous
* units of the block excavations al low recognition of short-term cultural
*episodes but these cannot be reliably traced between isolated units. Also
* stratigraphic Information was not of uniform detail throughout the site,

further limiting the correlations which could be made.
Because of the problems in tracing cultural strata, the site was first

divided Into horizontal areas characterized by distinctive cultural sequences
*(Figure 2-2). The block excavation areas, which had the best stratigraphic

i n format Ion, were exam ined f Irst. Vertically distinct block-wide cultural
episodes were designated as zones. Structures also were given separate zone
designations to simplify computer retrieval of these assemblages.
Stratigraphic information, projectile point data, and radiocarbon dates were
used to draw correlations among the blocks. The DU IV/V boundary could be -0

* traced across the entire site, resulting In two site-wide zones. The cultural -'

deposits in each zone were distinct In terms of content, thus making it
* possible to define them in the two areas lacking detailed stratigraphic

information (Areas 1, 7/8). The two site-wide zones provide a simple analytic
structure which Incorporates virtually all of the recovered materials, while ..

the area-zones al low examination of f iner sequences of cultural activities In
specific areas.



.--,

2 C

The association of zones into two major occupation components Is shown
in Figure 2-7, and the contents, recovery, depositional association and ages
of the two components are shown in Table 2-2. The older occupation, a Kartar .

Phase component, is found in the overbank and alluvial fan deposits of
Depositional Units III and IV. Radiocarbon dates associated with these
materials range between 4200 and 5400 B.P. The pre-housepit occupational
materials associaTed with DU III have been separated in some areas and might

usefully be segregated for a more detailed examination. The younger
occupation, a Hudnut Phase component with dates of 2800 and 3800 B.P., is
associated with the overlying aeolian and wind-modified alluvial sediments of
Depositional Units V and VI. The occupation in DU V is well defined and
constitutes the bulk of the component. A cultural deposit of lower density
and lacking features in DU Vi could be separated in those areas with good
stratigraphic data. The few projectile points associated with this uppermost

deposit did not indicate that it differed substantially in age from DU V.
A clear boundary between the upper and lower cultural component was

apparent in all excavation areas except Areas 2 and 5 (Figure 2-7). In both
of the latter instances, an analytic zone was seen as transitional (Analytic
Zone 23 and Analytic Zone 53), with no separation In artifact frequency

distribution or cultural feature distribution. Yet even in Analytic Zone 53,
an evident change in diagnostic artifact types occurs in less than 20 cm of .\ -

S...

culIturalI depos it. . - .-..

Eight analytic areas were defined for 45-0K-11, six corresponding to

block excavations, and two incorporating isolated units. The natural and
cultural depositional history of each area is discussed below.

AREA 1

Area 1 encompasses the isolated units south of the gul ly (Figure 2-2).
The depth of cultural materials ranges from approximately one to three meters;
both depth and frequency of cultural materials decrease toward the south and ''°
east. Lack of detailed stratigraphic profiles dictated that correlations
among units be very general. Combined information on sediments from field

notes, radiocarbon dates, projectile points, features, and tabulations of
kinds of cultural materials indicates a pattern of cultural deposition similar

to the two major cultural occupations in areas of the site with good
stratigraphic control. . -

Zones 1 and 2 are summarized in Table 2-3. The lower occupation, Zone 2, I)
is associated with loose, coarse sands like those which characterize DUs I -'

and IV in other parts of the site. Radiocarbon dates indicate that the -
deposits span a period of at least 1,500 years, from 4000 to 5500 B.P. The
occurrence of two stratigraphically distinct shell lenses in several units,
and complex sequences of cultural features In units excavated In Housepits 2,

3, 5, 6, and 9 indicate that finer distinctions are possible. The upper
stratigraphic boundary of this zone coincides with a minimum in the frequency

..-...................................



I W- 5,- V

cc27

(D LID? -

< C~i I
-* 6 W i

(0LnL !

cc 7Oz(1 co
a) LOLn U'

__I~jD
IZ - 7 *

I I I
IC" Iu-I

< u~
I I I
I 1 0

44-

L) %

c i m: IT I a
> ~ ~ -



-r - ~. - v .~ - r .t~J

. N

3-C4 ..

Val.
I0

043

* 2,

tot~



-- . . I ~ ~ ~ ..:...--.t - - ..

of cultural materials. Zone 1 comprises the overlying deposits, silty and

compact sands. Generally 50 to 70 cm in thickness, they may be as deep as tO0

cm above a buried structure. The associated peak of cultural materials is

characterized by large numbers of fire-modified rocks, scattered on surfaces

or in hearths.

AREA 2

An 8 x 8-m block, Analytic Area 2 lies between 16N-24N and 62E-70E

(Figure 2-2). While not all of the units within this block were excavated,

the profile record includes the walls from a 1977 test unit and a 1978 sample

unit which were reopened in 1979 (Figure 2-8). In al l, 38 linear meters were

profiled in Block Area 2, but only the two test units were profiled from the

surface. Following the stratigraphic mapping of these two units,

approximately 1.5 meters of sediment was removed from the surface by backhoe.
Thus, the remaining excavation units reflect only the lower 1.3 to 1.5 meters

of the sedimentary profile. Figure 2-8 illustrates a section of the lower

half of the block excavation between 20-24 N and 62-68E. Five cultural zones

were defined in Area 2 (Table 2-4); however, parts or all of Zones 1, 2, and 3

were missng in the units excavated after jullcozing.
A culturally sterile cobble and gravel layer (DU II) underlies the block.

This pre-6000 year B.P. channel bed deposit of gravel and fine pebbles is

evidence of the meandering pattern of the Columbia River prior to occupation

of the floodplain. The areats oldest cultural materials (Zone 5) occur in the

overbank sediments of DU Il. This deposit held few cultural materials and

yielded no features. The densest cultural occupation (Zone 4) occurs in

Stratum 155, DU IV. It is a unique type of deposit at the site, consisting of

numerous overlapping lenses, varying in thickness, distinctiveness,

uniformity, and horizontal extent. Most of the lenses are darkly stained and

contain large amounts of cultural debris and so are judged cultural in origin.

There are also naturally deposited lenses but no single surface could be

traced across the entire block. A radiocarbon date of 4770±412 B.P. (B-4294) ". *. --

was obtained from one of the cultural features. The upper strata of DU IV are

cssigned to Zone 3. Removed by bulldozer in most of the units, these massive

strata reveal little evidence of cultural deposition. The overlying wind-

modified alluvial sediments of DU V were defIned as Zone 2. The associated

peak of cultural materials is characterized by relatively high proportions of

lithics and FMR, and low proportions of shell in comparison to underlying

zones. One feature was recorded in the field. A radiocarbon date of 3872±412

B.P. (TX-3059) was obtained from this zone in test unit 24N67E. The youngest

sediments are the aeolian materials of DU VI, which contain a few cultural :-'.1

materials, but no features (Zone 1). --

AREA 3

The small block excavation north of Area 2 was designated as Area 3

(Figure 2-2). The entire eastern wall along grid line 60E collapsed and was

cut back for profiling (Figure 2-9). Twenty-four linear meters, encompassing

~~~~.. -.......-./.-.'...............................................I. -I- :..I '.',/ i L-ft-3.L'.



%-9.
*~h J~

!K)

'-~r%. \.

Z
.7 I'

Krh
I:

z

K _ _//

V 2
I> a--

I I I DI
,1kF Er 200 D~

~ }
N ( -

Er
0

C)

C)
E
-C)

E -
17 7

z Lu

N ~

(U

L

z

I, (a
L

II
z jr

I/\o-~ (U
/1% L.

F (/ 0 D -.

I * (N
0)L

z

LL
~?C N'a ~'s ~'o .3Q -~

**........................ .. ~.



r r "."" - --.

- - 01 01 - 41 41

N - - . .. . . . .

j . .-

* 4 4 - 1 = ". "'-o

"101 - -N -- 01 "' "

4 1 0.00 ) 0 1 , -.01. .-.....n. .4

01. 0)0 041 41£ 0.0101 .W -• " '' . -''. i-" .-- -'.i'.i'.--.. ? ".-'''.-. -:i-i .? : .. --i--i-'-".-- -' -..2?2.- 00-.1---"---- 4--'" " .. "" 0- -i'-.



~> >

I 0 y a: c

~E

z I

CD CDC~C

-J --
31? .* NO, C-~rSm, Ql



J. %

33

the block circumference, were profiled. Figure 2-9 shows a portion of the "

block profile walls between 16N56E and 18N61.3E. Sediment samples from one

column on the southern wall of excavation unit 18N58E were collected and

analyzed. Six cultural analytic zones were defined (Table 2-5).

The oldest cultural materials are associated with the overbank deposits

of DU Ill. A diffuse midden and probable occupation surface is in evidence.

Thin, broken bands of fine-grained sediments, interpreted as slack water

sediments, overlie the occupation surface. One of the earliest radiocarbon -

age estimates (5171±151 B.P., B-4292) at the site came from a charcoal sample

collected from the occupation surface. Two cultural zones occur In the

overlying channel bank and alluvial fan deposits of DU IV. The lower deposit,

Zone 5, the densest occupational stratum in the block, has the greatest number

of features. The inversion of radiocarbon dates between Zones 5 and 6 is

considered in Chapter 6. Strata 151/153 (DU V) also contains a peak of

cultural materials and is defined as Zone 3. Stratum 125, also in DU V,
contains a distinct peak of cultural materials and is defined as Zone 2. Zone

I corresponds to the aeolian materials of DU VI. Cultural materials are

sparse in this zone and no features were recorded. Zones 1 and 2 are

characterized by relatively higher proportions of l ithics and FMR and lower

proportions of shell is comparison with the four older zones.

AREA 4

Analytic Area 4 (Figure 2-2) contains Housepit 4. All walls within the

block were profiled as well as an extended 1 x 2-m unit at its southeast

corner. A massive slump occurred along the east and south perimeter wal Is

(grid line 30N and 66E). The stratigraphy crew cut these wal Is back as much

as 75 cm to facilitate profile mapping (Figure 2-10). The crew profiled 52

linear meters In all, encompassing the entire housepit floor and most of its

outer rim. Figure 2-10 shows a section of the house rim and living floor .. .
between 30N-63E and 33N-66E. Two columns were sampled and analyzed. The six
zones defined in this area include block-wide stratigraphical ly defined zones

as well as structural features (Table 2-6).
River channel bed gravel, an extension of the basal stratum In Area 2,

underlies culturally deposited debris throughout the block. Zone 6

corresponds to the overbank deposits of DU Ill, which contains a pre-housepit

occupation. A radiocarbon date of 5085±168 B.P. (B-4295) was obtained from a
living surface in this zone. The sediments of DU IV contain two separate

zones. Zone 5 includes the floor and wall of the housepit, which is cut into

Stratum 160. The floor has been dated at 4564±150 (B-4296). The gently

sloping walls extend nearly to the edge of the block and no contemporaneous

occupation was recognized outside the structure. Zone 4 Is the fill of the .

housepit. Although cultural materials are relatively rare In comparison with

the house floor, one hearth feature, which yielded a radiocarbon date of

4200+180 B.P. (TX-3381), Indicates direct use of the depression. At least

three separate slackwater bands are recorded: one laid down before occupation

and the other two after the houseplt was abandoned. Zone 3, corresponding to rIr
Stratum 150, extends across the entire block. Cultural materials are

-. .. .. -. oZ
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relatively dense, but no features were recorded. Stratum 125, DU V, contains
a relatively dense cultural occupation (Zone 2) characterized by high
proportions of I lthics and FMR, and low proportions of shell in comparison '.,--

with older zones. The youngest deposits, aeolian sediments of DU VI, contain
a sparse cultural deposit with no features (Zone 1).

AREA 5/6

Area 5/6, the largest block excavation at the site (Figure 2-2) contains
fifty-two 2 x 2-m units and one 1 x 2-m unit. A number of these units were
partially or completely excavated in 1978 before the full-time stratigraphy
crew arrived. During 1979, the crew profIled one off-site control unit west
of the block plus 184 linear meters of walls within the block. Ten columns
were sampled for sediment analysis. Figures 2-11 and 2-12 show the trench

- stratigraphy along two grid lines within the block area.
Two area designations were given to the Housepit 1 block to separate

structures from general midden. Zones which occur above, below, or outside ' .
the housepits are preceded with an area designation of 5, while those

* corresponding to housepit constructional or depositional events are designated
with a 6 (Table 2-7). The relationship between depositional units, zones, and

* cultural features Is shown in Figure 2-13.
As previously noted, alluvial fan debris from HopIins Canyon contributed

* to the sedimentary profile at the northern limit of the site. This debris
built outward toward the river on the hardpan and channel bank deposits.

*" Block Area 5/6 is located at the southern limit of this large fan. The
excavation records from the units north of the block backfilled in 1978 reveal
that Hopkins Canyon did deposit coarse, poorly sorted alluvium in that region.
Finer grained, moderate to well sorted fan alluvium extends south into the
main block.

The oldest cultural materials In this block (Zone 56) are pre-housepit
occupational materials contained in the overbank deposits of DU Ill. Cultural
materials are relatively sparse in this deposit, but the occurrence of some
features indicates an ia sltu occupation. Later housepitt cut into this
deposit. The wal Is and floor of Lower Housepit 1 (Zone 65) are the next
oldest separable cultural assemblage. Two radiocarbon dates were obtained

* from the floor and floor-wal l: 4808±130 B.P. (TX-3379) and 5047±249 B.P. (B-

4291). In Lower Housepit 1, this zone Is overlain by a relatively sterile
- inter-floor deposit (Zone 62), and then the Upper Houseplt 1 floor and
" associated walls (Zone 61). One radicarbon date was obtained from the Upper

Housepit 1 floor, 4719±150 B.P. (TX-3380). Outside Upper and Lower HousepIts
1, Zone 55 Is contemporaneous with the Lower Housepit 1 floor and the Inter- * 0 ___

floor deposit, while Zone 54 is contemporaneous with the Upper Housepit I
" floor. The floor of Housepit 12 Is designated as Zone 62. The fill of this
-" housepit is apparently earlier than Upper Housepit 1, and has been designated
- as Zone 62. In Housepit 11, the floor, wall, and fill, which could not be
* separated because of how they were excavated, are together designated as Zone

64. A radiocarbon date of 4434±117 B.P. (B-4290) was obtained from the floor. -

.- Both Housepits 11 and 12 are overlain by deposits contemporaneous or earlier

7.
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than the floor of Upper Housepit 1. This is at variance with the radiocarbon

dates, as the radiocarbon date from the floor of Upper Housepit 1 Is older
than that from Housepit 11.

AREA 7/8

Area 7 is the block excavation north of the gully and Area 8 encompasses

the isolated units north of the gully (Figure 2-2). Both areas have similar

depositional histories; only the two major occupations were defined as zones
in each area (Table 2-8). However, the block excavation was given a separate
area designation to facilitate computer retrieval of separate data on this

activity area. Although only limited stratigraphic data was available for
these areas, it was possible to define the two components on the basis of the
pattern established in other aras of the site. Zone 2 is associated with
coarse sands overlying hardpan and cobbles, and contains relatively high
proportions of bone and shell. Zone 1 In each area occurs in the upper 50-70
cm of the profile and has a higher proportion of FMR and lithics.

DISCUSSION

The large block excavations at 45-0K-11 provide narrow, distinct cuts of

site stratigraphy across the site from north to south, revealing a complex
sequence of multiple occupations. The sequence In each area varies, involving

different types of cultural features and different numbers of discernable
occupations, each of which is defined as a separate analytic zone. Neither
stratigraphic information nor the radiocarbon dates (Figure 2-7) al low us to

place all of these zones in chronological relationship to one another.
Therefore, we have associated them into two site-wide cultural components that
provide the best correlation for all analytic zones based on diverse lines of

evidence: depositional association, radiocarbon dates, diagnostic artifact
types, and discrete artifact distributions contained within defined cultural

features.

The lower Kartar Phase component (ca. 5400-4200 B.P.) contains the
greater number of cultural features (see Chapter 6) and exhibits a far more
intricate picture of reoccupation episodes: housepits cut through earlier
activity surfaces; spoil dirt from these and other constructions obliterates
earlier features and their points of origin; numerous middens spill over
into abandoned structures and across occupation surfaces; housepit fill
deposits exhibit innumerable episodes of patterned living debris and jumbled
trash. Eleven housepits were defined in the Kartar Phase component, of which
only three (Upper and Lower Housepits 1 and Housepit 4) were sufficiently
exposed that we could determine their out ine and construction. Fifteen
external activity surfaces were defined, and 24 middens were Identified,
comprising 19 shell, three bone, and two trash concentrations.

The 17 Kartar Phase dates (Figure 2-14) cluster tightly within a span of
only ca. 1,200 years. If we accept that associated occupations probably

occurred within the period marked by two standard deviations from the
suggested date, we narrow the dated range to ca. 4600-5000 B.P. Stratigraphic

• ~~~~~~~~~~~~.. . .. ........ ..... .. ,... . ...-...-........ ............-......-.



*L1.

42

*0* ~

iI~ -~

I- ~ 
-'

~. ;~~? I.
k

I
~ u
- ~ U *-~

~ w~.

~.. EM:: -

k

~

S -
L

N- a

0 1
1...

S 3SU) - .- ~ -~
0) ~
C - -

0
N

U
-

C "-

(U oo~. U
(U

U 3
L

~ ~ ~ B

.135k

- ~
~

(U I

'~

a
C ~ 3

Nh

0)

K
~ A ~ 

* t.. '

...................................



43

C 0

cI I
0 E
C-4

I 0 I )
cc ~ .

-~ (D

Do 0 L

00

CDI E

Lu-

00

L

I .4-

I I fa

L.



V,~i -o.: V°. o7q-

44

correlations and associated radiocarbon dates indicate that even within this
limited time span there are three possible sub-components, each containing

housepits and associated external activity surfaces (Table 2-9). It is not at
all implausible that there are there were three Kartar Phase housepit

settlements at 45-0K-11, occupied over a period of less than 400 years. , -

Stratigraphic context demonstrates that in at least one Instance (Area 5/6

block), four housepits occurred In a radiocarbon dated span of less than 150-

- 200 years. Further, In the fill between and above these housepits, activity
* surface and general debris indicate constant cultural activity at the site.

Other excavation blocks preserve a similar picture of nearly continuous

activity, although not so dramatical ly, nor In so well-dated a context. Thus,

while we probably have at least Three separate housepit settlements at the

site, these occurred over a relatively brief period of time and are not

necessarily separated by occupational hiatuses.

Table 2-9. Subcomponent assignments of radiocarbon-dated features,

Kartar Phase components, 45-0K-11. - ..-.-

Peri od Radiocarbon dates (B.P.) Feature
EarLy ca. 5400-5000 LHPI FLoor

F185 Surface
HP3 FLoor
F122 Surface

MiddLe ca. 4900-4400 F141 Surface
HPI FLoor
Area 7 Bone Concentration
HP4 FLoor
F51 Surface
UHP1 FLoor
HP6 FLoor
F155 Surface
LHPI FILL
HP2 FLoor

Late ca. 4200 HF5 WattLl
HM1 FLoor

The upper Hudnut Phase component (ca. 3900-2800 B.P.) yielded far fewer
cultural features, primarily sprawling scatters of lithics, shell, bone, fire-
modified rock, and Isolated firepits. The relative lack of cultural features1E and small number of radiocarbon dates precludes any finer temporal division of
the Hudnut component. We Infer that site occupations were brief and entailed
small activity-specific tasks. Site use was remarkably consistent, if
sporadic.

Analysis and description throughout the remainder of the report focuses

on the two sitewlde components, the Kartar Phase (ca. 5400-4200 B.P.), and 4
• Hudnut Phase (ca. 3900-2800 B.P.), and the contrasts between them. Intensive

site use involving multiple episodes of dwelling construction and large
external activity foci where groups of related households performed tasks
throughout most, if not all, of the year is documented for the early period at

the site. A pronounced shift In site use is evident In the later period,

manifest In less stratigraphic complexity and far fewer cultural features,

comprising diffuse artifact scatters and isolated fIrepIts.

:.. i:::~- ::: . ::
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3. ARTIFACT ANALYSIS ., " .

Artifacts recovered from site 45-OK-11 have been subjected to three
separate analyses. Technological analysis describes elements of prehistoric
tool manufacture, detailing processes of l ithic reduction. Functional
analysis describes attributes of wear on tools and develops inferences

concerning the use of tools at the site. Stylistic analysis describes
morphological elements that have demonstrated temporal and spatial
significance and compares recovered artifacts with types defined outside the
project area. Analyses were focused on lithic artifacts with the assumption
that these artifact classes would be of the most value in comparisons with
other researchers' work and in developing reconstructions of site activities. --
Artifacts of bone, shell, and other non-lithic materials, although included in
the classifications wherever appropriate, are only described in detail

selectively.
All artifact analyses take the form of paradigmatic classifications as

defined by Dunnell (1971, 1979). In this system, commonly used descriptive
terms take on specific meanings. Depending on the purposes of the
classificaton attributes are selected which describe morphological variation
relevant to stages of tool manufacture, specific uses of tools, or when the
tool was made and used. Attributes are combined into sets: those that
describe morphological variation in the artifact assemblage without reference
to cultural origin are called features, while those that represent cultural
activity are called modes. During anaysis each artifact is identified by the
single feature or mode that characterizes it. By organizing the features and
modes into larger organizations termed dimensions, and by cross-tabulating
these, sets of comparable but mutually exclusive classes can be formed. From
study of these classes, inferences may be drawn concerning the nature of tool
manufacture, use, and distribution in time and space.

Our classificatory dimensions and constituent attributes are not truly
exhaustive and must be viewed as broad analytic categories designed to signal
obvious morphological variation. Whenever possible, our defined attributes
approximate characteristics identified in earlier research as Important
technological, functional, or stylistic indicators. Further, it will be
apparent that analytic levels within the paradigmatic classifications often
preclude direct comparison with more traditional typological approaches. For S .t
example, in several instances these analyses will focus on the tool, and not
on the artifacts, because an artifact may have more than one tool or use.
These classes are then only related to more standard classifications by cross-
correlation with more traditional artifact designations (e.g., biface, drill, -.

.........................
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or chopper). Discussion, therefore, involves analysis both at the level of

the tool and of the artifact. The reader should keep in mind that this

distinction will be kept throughout.

In the fol lowing subsections we present the descriptive data from

Technological, functional, and stylistic analysis. The data is organized in

terms of the two major cultural components outlined in the preceding section.

The earl ier spans a period from ca. 5400-4200 B.P. The later component dates ,r..

from ca. 3900-2800 B.P. Defined on the basis of stratigraphic distribution of

radiocarbon dates, cultural features, and projectile point types, these
components represent the Kartar and Hudnut Phases defined for the Rufus Woods

Lake project area. We also examine selected artifact classes in terms of

Their location in relation to cultural features of interest within the Kartar

phase. For example, artifacts from housepit floors are compared to those . -1
found on external living surfaces; both of these, in turn, are compared to .

collections from matrix outside these cultural features.

TECHNOLOGICAL ANALYSIS

Prior researchers have described general manufacturing sequences in the

production of stone tools, and thereby have identified specific morphological
elements associated with certain methods of production and particular steps in

the reductive sequence (e.g., Crabtree 1972, 1976a,b; Flenniken and Garrison

1975; Muto 1971, 1976; Smith and Goodyear 1976; Speth 1972; Stafford 1977;

Swanson 1975). ;
While the process of lithic reduction may vary greatly even within

defined industries, an idealized trajectory of reduction, with certain

fundamental steps, can be constructed. First, the knapper selects a nodule

which will serve as a core for the production of flakes of suitable size and
shape. The first flakes removed exhibit the weathered surface of the stone.

Later flakes show little or no weathered surface, and may have flake scars W _IJ
from the initial flaking. All of these flakes may be removed with a hard

hammer of stone, creating distinctive large flakes with pronounced bulbs of
percussion, strong stress lines, and crushed striking platforms. Once flkes

are of a suitable size, the knapper modifies them further wIth a soft hammer

of antler or wood, producing smaller flakes with less pronounced bulbs of

percussion, finer stress lines, and little or no crushing of the striking E-

plattorms. Later, after the artifact has been roughed out to the desired
shape, the knapper may remove still smaller flakes with an antler tine to

sharpen, finely shape, and maintain working edges on the tool.

This is, of course, an extreme simplification. Not only are there

innumerable variations in the sequence of steps and tools used, there are also

several related processes with distinctive steps and products. The above

description characterizes a flake tool technology, wherein hammers of
different materials are used to detach thin, lammellar flakes by direct
percussion. There is a related blade industry, where hammers or punches are

used to create long, narrow flakes with prismatic cross sections. This

Technique requires a more prepared core, and may involve indirect as well as

.
.
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,o .. . o. %



..-.- °.

47 "". " ".

direct percussion (cf., Leonhardy and Muto 1972; Muto 1976). In turn, these

industries may be contrasted with a microblade industry in which small, fine .
fabricators to detach flakes from carefully prepared wedge-shaped cores. Very

small, thin blades with one or more arrises are produced, which are in

themselves finished tool forms requiring no further modification (cf., Sanger

1968, 1970b). While clearly distinct, these three industries need not have
been independent, as one could easily complement the others as part of a more
comprehensive industry. That this is in fact the case Is suggested by the

presence of flake and blade industries in early assemblages on the Columbia
Plateau (Leonhardy and Rice 1970; Leonhardy et al. 1971).

Artifact types are the best indicators of lithic industries (e.g., cores,

blades and flakes, and tools made from blades or flakes). Core configuration

is distinctive; flakes, blades, and microblades are also readily
distinguished. Tools often evidence attributes of origin like arris remnants

or striking platforms. Other characteristics, although quite recognizable,
are less certain diagnostic indicators, and often blend into the general

signposts of l ithic reduction outlined above (e.g., detritus, flake size,
presence or absence of cortex, etc.).

In technological analysis, we record attributes indicative of these steps

in stone tool manufacture, and characteristic of these three reduction

techniques.

Technological analysis makes use of seven dimensions: OBJECT TYPE,

MATERIAL, CONDITION, DORSAL TOPOGRAPHY, TREATMENT, KIND OF MANUFACTURE, and

MANUFACTURE DISPOSITION. These describe the kind and condition of artifacts

and the materials from which they are made. Descriptive attributes of WEIGHT,
LENGTH, WIDTH, and THICKNESS are also measured, and supplement the

classificatory dimensions. Table 3-1 lists these dimensions and attributes.
To discuss the technological analysis at 45-OK-11 we must first review

the analysis of the artifacts in the laboratory, a process that went on from

September 1978 to August 1982. Over that time, analysis proceeded
intermittently, involving 21 different analysts and eight separate analytic -2-2
frameworks, representing practical adjustments made to accommodate

increasingly tight schedules or to compensate for oversights in the
construction of the analysis itself. These changing analyses resulted in

instances of noncomparable data categories. While one dimension (dorsal
topography) did remain consistent, the others (object type, material type,

treatment, condition, length, width, and thickness measurements) were modified

throughout the phases of analysis.

Over the course of analysis, material types were added frequently,

gradually increasing from 13 to 41 possible types. These will be collapsed

into larger material groups to ensure comparability. One division Is simply
cryptocrystalline versus non-cryptocrystalline stones. The other consists of ,*l.*-

eight material groups: CCS (cryptocrystalline siliceous material), quartzite,
fine-grained quartzite, basalt, obsidian, granite, other, and indeterminate
(Table 3-1).

. . . . . . .
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TabI e 3-1 Technological dimensions.-

DIMENSION I: OBJECT TYPE DIMENSION IV. DORSAL TOPOGRAPHY

ConchoidaL flake None
Chunk Partial cortex
Core Cplete cortex
Linear flake Indeterminate/not appLicable
Urnodi fied
TabuLar fLake DIMENSION V: TREATMENT
Formed object
Weathered efini teLy burnedIndeterminate Dehydrated (heat treatment)

DIMENSION II: RM MATERIAL* ATTRIBUTE I: WEIGHT

Jasper Recorded weight in grams
ChaLcedony
Petrified Wood ATTRIBUTE 11: LE .TH
Opa L
Ourtzite FLakes: Length is measured
Finereined qmr tits betmeen the point of impact end the fr- -Boastt d'staL end along the buLbar axis
Basalt
Fine-grained basalt Other: Length is taken as the

Granitic Longest dimension
Obsidi an
Other ATTRIBUTE III: WIDTH
Siticized mudstone

ArgiLite Flakes: width is measured at the
Sandstone midest point perpendicuLar to the _ -4 - .
Nephrite buLbar axis
Sit tstone/mudstone k. l
Steatite Other: width is taken as theSchist maximum measurement along an axis
ShaLe perpendicuLar to the axis of Length

Indeterminate
NonLithic ATTRIBUTE IV. THICKNESS
Bone/antLer
SheLL FLakes: thickness is taken at the

thickest point on the object-DIMENSIN III: CODITION excLuding the bulb of percussion and
the striking pLatform

CompLete
ProximaL fragment Other: thickness is taken as the - .
Proximal fLake measurement perpendicular to theLess then 1/4 Inch width measurement aLong en axis
Broken perpendicular to the axis of LengthIndeterminate:'

OnLy those raw materials recorded from the site are Listed
here; a complete List is avaiLabLe in the Project's ResearchDesign (Campbell 1984d]. In some tables the materials are %I
grouped into the categories indicated in bold type; constituent
materials are indented.

4. . . .. 4. 4-4. .4 - ' .-. 4 . 4. , -.
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We describe but do not emphasize the object types assigned during

technological analysis because these types were not necessarily used

consistently throughout the analysis. Rather, we rely on the more

. consistently applied functional types. However, debitage categories are
carried over from the technological analysis as these materials were not re-

analyzed in the functional analysis.

Since the dimension dorsal topography remained consistent through the .

analyses we will use it throughout this discussion. Dimensions of treatment

and condition will only be presented in abbreviated form, with those

attributes that were carried through the entire analysis. All measurements

are valid, but represent only a small fraction of the material available,

since at certain points in the analysis objects were not measured if broken,
and, at others, objects were measured if at all possible, whether broken or w.. P _

not. While these inconsistencies do not make the data unreliable, they must

be kept in mind throughout the following discussion.

Since technological processes vary according to the raw material used, we

will tirst describe the distribution of material types at the site. We may

then consider object types and functional types, their condition, treatment,

and the kind and extent of manufacture. We will use dorsal topography

combined with material type and object type to reconstruct patterns of stone
tool manufacture. To make inferences about stages of reduction we will use .

amount of cortex and size of flakes. Functional types demonstrate end

products of those sequences and document variation in the idealized trajectory

of forms.

MATERIAL TYPES

Artifacts at 45-OK-1I were made from a range of cryptocrystallIne and

non-cryptocrystalline stones, with cryptocrystallIne stones (jasper, opal, "' "

petrified wood, chalcedony) occurring in the greatest quantities (Table 3-2).

Quartzite and basalt are the most frequent non-cryptocrystalline stones.
Jasper is common in both components. Other materials with relatively

even distributions include chalcedony, quartzite, granite, and miscellaneous

non-cryptocrystal line types. Exceptions are opal and basalt, which show

markedly higher frequencies in the Kartar component. Cryptocrystal line stones
comprise 48% of the material types In the Kartar component, but rise to 68% in

the Hudnut component. There is a corresponding decrease In basalt (26% to

15%) and quartzite (24% to 16%) in the Hudnut component.

Cryptocrystalline and non-cryptocrystalline stones, of course, have very

different average weights, reflecting both the different structural properties

of the stones and how man used them, as well as possible difference in tool
manufacture between the two components. For Instance, the artifacts fashioned

from basalt are consistently larger and heavier than those made from jasper,

chalcedony, or opal. Basalt artifacts decrease in size from from the Kartar

component to the Hudnut component. Conversely, the artifacts fashioned from

quartzite, which, like those of basalt, are larger and heavier, increase in
size from from the Kartar component to the Hudnut component. Both stones are
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Table 3-2. Counts of lithic materil by analytic zone, 45-OK-il.1-

Hudnut Component I Karter Component
Matari at L TotaLI

N jC. LT (gmI) N jCoL% IXgI N

Jasper 9,988 40.3 5.0 9,565 35.4 7.3 19,553

ChaLcedony 1,588 6.4 6.2 1,669 6.2 6.7 3,257

Petrified wood 31 0.1 29.5 44 0.2 20.4 75

Obsidian 70 0.3 1.2 57 0.2 5.4 127

OpaL 5,188 20.9 14.7 1,705 6.3 25.1 6,993

Quartzite 3,402 13.7 191.5 5,298 19.6 114.0 8,700

Fi ne-gral nod
quartite 523 2.1 1,895.8 1,174 4.3 426.3 1,697

BasaLt 2,632 10.6 233.7 5,115 18.9 1,110.3 7,747

Fine-grained basaLt 991 4.0 42.5 1,815 6.7 180.0 2,806

Silicized mudstone 103 0.4 5.7 ill 0.4 9.5 21

Argittite 39 0.2 5.1 54 0.2 140.4 93

Grani tic materiaL 112 0.5 5,448.7 204 0.8 29,169.2 316

Sandstone I <0.1 2.0 1 <0.1 13.0 2
kd 2.

Nephrite 9 <0.1 - 16 0.1 2,094.7 25

Sittstone/ 5 <0.1 458.8 10 <0.1 121.0 15
Mudstone

Steatite 1 <0.1 1.0 2 <0.1 8.0 3

Schist 15 0.1 2.9 13 <0.1 197.6 28

Shate 7 <0.1 47.9 10 <0.1 6.2 17

Indeterminate 98 <0.4 306.9 164 0.6 1,531.5 262

TotaL 24,803 27,027 51,830

1 Does not IncLude 132 objects not assigned to zones.
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coarse-grained, some varieties do not fracture conchoidal ly, and could be
predicted to occur always In larger pieces than the fine-grained, .

concholdally-fracturing cryptocrystalline stones. Yet, they exhibit two very %

different patterns, which most likely indicates very different tool
manufacturing activities. The decrease in basalt and quartzite artifacts from .

the Kartar component to the Hudnut component represent a difference In %

technical expertise and the nature of the reduction sequence, or It could

reflect separate cultural systems with distinct tool forms and projected uses, - % 1
or both.

ARTIFACT TYPES

Artifacts have been divided Into four major classes; debitage, flake
tools, formed tools, and unformed tools. Debitage includes all residual
elements of the reduction process: cores, conchoidal flakes, tabular flakes,

<1/4 in flakes, and chunks. Flake tools are artifacts in which the original
shape of The flake has been only slightly modified, or not at all: utilized

flakes, linear flakes, blades, unifacially retouched flakes, bifacially
retouched flakes, and resharpened flakes. Formed tools are artifacts In which

the original form has been greatly modified (e.g., projectile points, bifaces,

scrapers, drills). Unformed tools are those in which the original shape of
the stone was only slightly modified, if at all (e.g., hammerstones,
m i I I I ngstones, anv i I s, hopper mortar bases).

Table 3-3 lists artifact types by material group, dorsal topography, and

cultural component. Cryptocrystalline and basalt contain the greatest variety

of artifact types, as well as the highest frequencies in all categories except
tabular flakes, tabular knives, and unformed objects. Further, the Kartar

component has a much greater variety of tool types and material types than the
Hudnut component. It contains a much higher frequency of debitage with cortex

(Kartar component=22%, Hudnut component=1 I%), has more flake tools with cortex
(Kartar component=8%, Hudnut component=4%), and much higher proportions of

formed tools with cortex (Kartar component=49%, Hudnut component=20%). The
Hudnut component only exceeds the Kartar component in its percentage of CCS

gravers, CCS projectile points, quartzite tabular knives, and CCS conchoidal

flakes without cortex. Percentages of unformed tools with or without cortex
are about the same in both assemblages. 2'"

The Kartar component exhibits a greater emphasis on the use of
noncryptocrystalline stones: it has higher relative proportions of debitage
with cortex, flake tools with cortex, and formed tools with cortex, as well as

*. a greater variety of tool types of quartzite, basalt, and granite. In both
components, a basic, generalized flake tool industry that produced similar

kinds of waste products and tools was prevalent. However, reduction in the

Kartar component also entailed Levallois-lIke blade production and manufacture
of a range of cobble tools from the locally available coarse-grained
quartzite, basalt, and granite. The presence of these cobble tools has
swelled the proportion of debitage, and flaked and formed tools in the Kartar

component.
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Table 3-3. Object type and dorsal topography by material and

component, 45-OK-1 1.
q. - .'

Material Industry Dorsal Hudnut Kartar Total
Topography Component Component .-.

C"9.

Debi tage
Core None 3 3

Indeterminate - - -

Conchoidal flake None 14,078 9,828 23,906
Partial s0 82 162
Com plete 4 4 8
Inde terminate 19 31 50

Tabular flake None 2 2 4
<1/4-Inch flake Indeterminate 969 1,947 2,916 -
Ch un k None 1,030 504 1,534

Partial 32 24 56 _
Compl ete 2 - 2
Indeterminate 11 23 34

Flake TcoLs
Utilized flake None 181 160 341

Partial 5 4 9
Linear flake None 2 2 4
Blade None 1 4 3 -;h 1
Uni faci ally None 73 66 139
retouched flake Parti al 1 4 5 -

Indeterminate - 1 1
Gifacially None 46 31 77
retouched flake Partial 3 3 6

Indetermi nate 1 - 1
Resharpening flake Nol.e 9 13 22

Formed Tools
Scraper None 12 22 34 , -I.

Partial - 1 1
Chopper None - 1 1
Diface None 89 93 182

Partial - 2 2
Indeterminate 1 1 2

ruri n None 2 2 4
Burin spall None 2 2
Graver None 14 7 21

Partial 1 - 1
Cri l l None 3 4

Partial 1 - 1
Indeterminate - 1 1

Projectile point None 110 91 201
Partial - 2 2
Indeterminate 3 1 4

Indeterminate None 2 1 3
Partial - 1 1

Quar tzi te Debitage
Core Partial 2 - 2
Conchoidal flake None 200 253 453

Partial 164 300 464
Complete 3 7 10
Indeterminate 1 1 2

Tabular flake None 2,100 3,032 5,134 '
Partial 635 1,327 1,962
Complete 32 39 71
Indeterminate 12 15 7

<1/4-Inch flake Indetermi nate 71 38 109
Chi,,k None 27 41 68

Partial 80 89 169

....-.- p '! -~ ,j %.'.A * . . . .
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Table 3-3. Cont'd.

lMeteri at Industry Dorsal Hudnu Kartar Total -

Topography C. ponent1 Compo nent

Flake TcoLs
Utilized flake None -1 1
UnifaciaLLy None -2 2
retouched flake Partial 1- I

B ifacially Partial -1 1
retouched flake Indeterminate-11

Formed Toots22
Chopper None-22

Partial - 24 24
Tabular kni fe None 24 32 56

Partial 39 78 117
Com plete 2 1 3
I nde term ina te - 1 1

Proj ecti Le poi nt None 1 2 3
Inde termi note None-11

Unformed Tools
Haymmerat one Parti al 1 12

Compl ete - 2 2 -!A
MiL Li ng t one Parti al 1 12

Fi ne-grai ned Debi tage
Quartzite Core Partial - -

Intenai nate - -

ConchoidaL flake No ne 267 633 900
Par tia L 147 375 522
Com plte 2 
Indeterminate 1 2 3

Tabular flakes None 59 31 90
Partial 5 19 24
Cam pL e teo 1 1

(1/4-Inch flake Indetormi nate 4 6 10
Ch unk N one 13 25 3b,.-

Par tia L 11 27 38 '

Indetoerm ina to I I

Flake Tools
U ti Liz ed f Lake None 2 3 5 LA
UnifaciaLLy Partial -1 1
retouched f Lake Inde term ina te 1 1

BifaciaLly None -2 2
retouched flake Par ti al - 1 ~~

Inde term ina to

Formed Tools
Scraper None-11
Chopper Partial 2 17 19 1

Complete - 1 1
Indeterminate -4 4

0 if ace None 1 2 3
Tabular knife None 2 1 3

Par ti al 2 1 3
J.Projectile point Ncne -3 3

Amorphously flaked Partial -2 2
01cobble Inde tormi note 1 1 I _yelk 4

Pestle I nde term inoto 1 1

Unf ormed
Hammerstone Par ti al - a, 3
MilLingstone Cam pleate 3 1 4

Complete 1 L

.r v .

. . . . .
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TablIe 3-3. Cont'd. -.

Materi al Industry Dorsel Hudnt Kartar Total
Topography Coenpo ne nt Crponent .

Casalt Debitage
Care Partial --- A
ConchoidaL flake None 2,120 3,642 5,762

Partial 1,262 2,662 3,924 ww
ComLantte 16 36 52
I ndete rm ina te 13 23 36

Tabular flake None 4 3 7
PartiaL 5 3 B
Indeteneinhate - 1 1

(1/4-Inch flake Indeterminate 14 54 68
Chunk None 44 101 145

Partial 54 120 174
CompLe te 1 - 1
I nde term inaete 4 1 5

Flake Tools
U ti lizead f Lake None 6 10 16

Partial 1 2 3
Indeterminate I-1

Linear flake None-11
UnifaciatLy None 1 4 5
retouched flake Partial -9 9

Bif a c ia L Ly None - 5 5
retouched flake Par ti at 1 3 4

Com ple te 1 - 1
Pesharpening flake None -2 2

Formed Tools
Chopper None - 1 1

Par ti al 14 14.3 157
Compl ete - 3 3
Indetermi nate - 1 1

Biface None 11 6 17
Par tia L 1 2 3

Tabular knife None - 1 I
Partial 1 1 2

Graver None - 1 1
Projectile poi nt None 10 18 28 9

Indeterminhate 2 2 4
4rorphcu ,Ly flaked Partial -9 9

coULeLL Copl ete 3 4
Pr riph erz.L y Partial -2 2

fLaked cbbL ..
:et.i n,~cr Par ti al 2 2
Pestle Parti al 2 2
I uL Ncne -2 2
Lead None 2-2-
un- te rm ina te None 1 2 3

Partial 6 9 15
Com pleate 1 2 3
I nde term inaete 1 2 3

Unformed Tools
Hamimerstone Par ti al 11 12 2.3

CoapL ete 7 10 17
Edge-Ground Pa rti al 2 2
cobble Indete rminaete 1 -1

Anvil Partial I 1I
Complete-11

Hopper mortar oase Com pletea
MiL Lingstone CompL ate-11



VTablIe 3-3. Cont'd.

Materi at Industry Dorsal Hunt Kartar Total
Topography Copnrent Component

Granitic Cebitage
Care None--

Partial - -

Flake None 34 46 80
Partial 40 71 ill
Com pleate 1 3 4
Inde teniinate 2 - 2

Tabular flake None 2 1 3
Par tia L - 1 1

<1/4-Inch flake Inde te rm inate 1 -I
Chun k None 6 7 13

Partial 5 18 23 S
Indetermi nate - 1 1

* ~~Flake Toolas.. -

SifaciaLLy Par ti al 1 - 1
retouched flake

Formed Tools
Chopper Parti al 2 2 4

Compleate -1 1
Amorphously flaked Partial 1 1 . '

cobble
Peripherally Partial -3 3

flaked cobble
Netsi nker Partial I - 1
Pestl e None 1 - 1

Par tial 1 - 1 r

Kaul None 1 - 1IL
I nde term ina te Partial 3 2 5

CcmipL ate - 1 1
Indetermi nate -2 2

Unformed Tools
Hammerstone None - 1 1

Partial 2 4 6
Com pLe te 7 12 19

Edge-ground Partial - 1 1
cobble

Anvil Complete -2 2
Hopper mortar base Parti al 1 1

Com pleate - 1 1
MiLlingstone Par tia L 1 7 8

Complete 1 13 14
Indetermi nate - 2 2

Cbsidian Debi tage
Conclioiddl flake N~one 63 47 110

Partial - 3 3
Tabular flake None 1I
(1/4-Inch flake Indetermi nate 4 3 7
Chunik None 1 1

Foi~oTolInde termina te -3 3

Biface None1-1
Prj ect ile poi nt None-

J,~

.7. .
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Table 3-3. Cont'd.

Material Industry CoslHudnut Kartar TotaL
Toorpy component Component Z

Other Debi tage
CorePartial -1 1 *.~

FLake None 132 151 283
Partial 6 11 17iCcnpLeate 1 - 1
Indeterminate 3 2 5

Tabular flake None 6 6 12
Par ti al 1 1 2
Indetermi nate 1 1 2

01/4-Inch flake Indetermi nate 1 1 2
Chunk None 12 12 24

Partial 2 4 6
Indetermi nate 7 9 16

Flake Toots
Uti Lized f Lake None-11

Formed Tools
Chopper Partial -2 2
Biface None -1 1
Proj ecti Le poi nt None 1 - 1IF
Shaft abrader Indetermi nate 2 1 3
Bead None - 1 1

Indeterminate 1 - 1
Shaped/incised Partial 1 - 1
atone Indetermi nate 2 8 10

Indeterminate Noe-11

Indeterminate -II

Indetermi nate DebitageI Core Partial
Flake None 43 86 129

Partial 6 12 1
Complete - 1 1.-,

Tabular flake None 5 8 13
Indetermi nate 1 -

<1/4-Inch flake Inde term ina te 1 78
Nonen 18 10 28 ___

Partial 2 2 4

I ndeterminate 3 2 5

FLake TcoLs
Uti Lized f Lake None1-
GifaciaLLy Parti al t

retouched flake
Formed Tools

Chopper Partial -2 2
Pe stle Parti al 1 1
Bead None - 1 1

Indetermi nate 2 1 3
Shaped/inci sed Indeterminate - 2 2

stone
I nde term i nate Com pletea

Inde te rmninate -4 4

Unformed Tools
Hammerstona Partial1-1

Complete 2 13
Hopper mortar base Partial I
MiLLingstone Par ti a L 1

Total 23,709 24.934 48,643

.7
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Figure 3-1 records artifact distribution by eight major material groups

(obsidian is excluded because of its negligible count) and by the four major 7

tool classes. Debitage is predominantly CCS in both components, although the
Kartar component exhibits a smaller percentage of CCS and a greater percentage
of basalt, quartzite, and fine-grained quartzite. While an even greater -

percentage of the flake tools of both components are CCS, the Kartar component
again exhibits higher percentages of basalt, quartzite, and fine-grained

quartzite than the later component. With regard to formed tools, basalt and
cryptocrystalline materials make up similar percentages, and quartzite

contributes a high percentage as well. While the Hudnut component exhibits
substantial percentages of both quartzite and basalt, most of its formed tools
are of CCS. Percentages of unformed tools are simillar In both components, "

with the exception of a high percentage of granitic tools in the Kartar
component.

Figure 3-2 summarizes the distribution of debitage by the eight material

groups. What is most striking is the very similar pattern exhibited by both
the Kartar and Hudnut components. This Indicates a remarkable similarity in ..... -

patterns of reduction at the site, despite the different goals for those

reduction sequences, as manifested by the differing proportion of the

component's artifact and material types.

Figure 3-3 charts distributions of fine-grained, cryptocrystalline and
non-cryptocrystalline stone by dorsal topography and component. Jasper,
chalcedony, petrified wood, opal, and obsidian--all of which are exotic stones
which must have been transported to the site--are consistently secondary

flakes (no cortex). This implies that these materials were transported in
partially reduced forms such as blanks, preforms, or flakes. Quartzite, fine-
grained quartzite, and basalt have a much higher percentage of primary flakes

(with cortex), always exceeding 25% of the total recovered. In the Kartar
component, the percentage of basalt primary flakes exceeds that of the
secondary flakes, a reversal of the usual pattern. In this component, fine-
grained basalt and argillite also have higher proportions of primary flakes,
although they are much smaller than those observed for quartzite, fine-grained
quartzite, and basalt. That argIll Ite does not match these In percentage may

well be due to its scarcity--it is not common in the Columbia River gravels.

Fine-grained basalt is available nearby, however. While this may explain the
relatively high proportions of this material in both components, it does not
explain why it does not match the very high percentages of quartzite, fine-

grained quartzite, and basalt.
In both cultural components, only locally available, noncryptocrystalline

stones (quartzite, fine-grained quartzite, basalt, fine-grained basalt) were
routinely reduced from cores or initial products of the production trajectory.
Cryptocrystal line material types (jasper, chalcedony, opal), although the most *0
numerous in both components, usual ly were transported to the site in some
partially finished form. Flake tools commonly were made of CCS types in both
components. Formed tools and unformed tools show the most variability, with

basalt, and granite supplying a higher percentage of these tool types in the
Kartar component.

IZ ' - °-."
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MATERIAL GROUP Hudnut Kartar
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Chalcedony Primary
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Figure 3-3. Dorsal topography of selected material ts:Ies, 45-OK-11.
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AREAL DISTRIBUTION WITHIN THE KARTAR COMPONENT

We will now examine lithic distributions by reference to cultural
features identified within the lower Kartar component. First, we compare
artifacts from housepit floors and external living surfaces to those recorded
in the general the Kartar component matrix. We then examine the artifact
assemblage from two lithic concentrations, Features 33 and 28, that may be
chipping stations.

Comparing house floors with the general component matrix (Table 3-4), we
find that floors have markedly higher counts of primary flakes with lower
proportions of granite and quartzite, and higher percentages of fine-gralned
quartzite, basalt, other and indeterminate material types. Other debitage
categories in the floors are consistent with distributions In the Kartar
component fill. All flake tool categories, with the exception of resharpening
flakes, which do not occur, are proportionally more frequent on house floors.
Some formed tool types are lacking entirely: burins, gravers, pestles, mauls,
edge ground cobbles, and net weights. Conversely, choppers are twice as
abundant. Unformed tools occur in lower percentages, but include the same
forms noted in the Kartar component fill.

Living surfaces contain a smaller proportions of primary conchoidal
flakes and secondary conchoidal flakes than either the Kartar component fill I
or the house floors, but exhibit markedly higher proportions of CCS, <1/4 in
flakes and secondary tabular quartzite flakes. Flake tool catev' cies occur in
lower percentages on living surfaces than on house floors, comparable to their
occurance in the Kartar component fill. Formed tools are proportionally fewer
on living surfaces than house floors, but include comparable categories.
Unformed tools are uncommon on living surfaces, represented only by
hammerstones and millingstones.

Measurements of >1/4 in conchoidal flakes reveal a trend for thicker,
wider, and much heavier flakes on house floors, correlative with the higher -

percentages of primary concholdal flakes noted above (Table 3-5).
In summary, comparison of artifact assemblages from the Kartar component

=,3neral fill, house floors, and external living surfaces shows the following
distinct patterns. Primary reduction was most common on house floors,
particularly reduction of non-cryptocrystalline stones. Secondary reduction
resulting in <1/4 In flakes was more common on external living surfaces.
Simple utilized flakes and other flake tools as well as choppers were most
frequent on house floors. Other formed artifact and unformed artifact types,
when present, occur in similar proportions In house floors and living surfaces
of the Kartar component general fill.

We also can compare the lithic assemblages described above with those
from two lithic concentrations, probably chipping stations, In the Kartar
component. Both concentrations are components of exterior occupation
surfaces; Feature 33 in Occupation Surface B, and Feature 28 in the occupation
surface in the fill above upper Housepit I (see Chapter 6). The assemblages" .-.-
from these two features show clear differences in material selection and - .

. . - ,
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Table 3-4. Object type and dorsal topography of lithic materials by cultural
context, Kartar component, 45-OK-I 1.

Meteri a , j t Type Dor l Gene ral ou e Living To aL

Topography Fi l Ft oor Surfaces -C-
Us Debi tagc

Core None 3 2 "
Indeatermi nate 1 - -.

Conchoidal flake None 9,060 764 1,507 1C.331
Partial 715 7 6 83
CnpL ete 3 1 - 4
Indeteni nate 2C - .3 21

Tabular flake None 2 - - 2
<l/

4
-InCh floke Indeterni natc 916 4 1,024 1.44

Chunk None 411 4E 71 52E
Par tiaL 21 2 1 24

Indetermninate 17 - 0 Z3

Flake TcoLs
UtiLizec flake None 11E 3C 21 167

Partial 3 - 3
I ndete r i na te 1 - 2

Li rear flake None 1 -,

9 8Ledi 1, C c 2 2 4
UnifaciaLly f: 't 55 6 66
retoucheC flake Partil - - 1 4

Indetemminit 1 " .1
E ifaci aL y ?.One 2E 4 4 24
re:ouoched flake Partial 1 1 1 4

Resherpenine flake None 10,- .1-

Fcrmed Tcols

Scraper None 1E Pata 1;i2Por ti a L I - ,1 .-. -" '-.

Chopper None I - I
0 ifacr None 74 8 11 93

Pari all 2 2

Inoeteiiinate 1
Suri n None 2 -
Burin Spall None 1 -
Graver None 7 - - 7
CriL. llont 2 2 4

Indeterminate 1 - - 1
Projectile point Hone 37 2 3 43

Parti al 2 - 2
Indetcminate 1 - - 1

Proj ecti l e point None 19 1 2 22
bE SE

Proj ecti l e point None 21 6 4 31
Inoetermir ate None I - - 1

Partial 1 - - 1

aLar tzIte Debi tace

Conchoidal flake None 203 17 36 25E 7

Partial 253 9 44 300 "

InIe te ri nte 1 I
Tabular flake None 1,931 16S

.  
96" 3.056

Partial 1,000 124 216 1.340 I%

COmpl ete 29 8 2 39
Indetermi note 13 1 1 15 * 4

<1/4-Inch flake Indeterminate 36 - 2 3C
Churk None 35 3 3 41

Pearti al 66 5 19 90

,• .•..

6 . . . . . . .o.,. . 2 ,, .s



Table 3-4. Cont'd.

Material. Oject Type or~~h GenereL house Living Total.?b

FLakE Tocls
U ti lized flake None -- 1
UnifaciatLy Hone11-2

retOUcrico flake
2 ifaeci atlIl Partil L

r t oucheo ftokc Indeterinoe --

Formed Tools
Chopper Partial 6 1 1
Tabu.lar knifi: None 24 2 6 3

Partial SS7 12 75
Complete -- I1
I nde terni na te I-- I

PrCJc -- te P0ir, Non- I

inceterriate NcreI

h~ipisoreParti al t -1

Mil Ii ncetone Porilate

Qucrtz te Conchc,CaL Flake N 0ne E52L 93 24 637
PLr t ic L 303 C2 1e0p"
CrPIIE c 2
Indetemri nctE - - 2

Tabulpr fleke Cone1
Parti at IL. 1 is1
GoM Pte 1 to-

(1/4-Inch flake Inceterrirnct. 0-- .-

Ch unk None 21 1 7 J
Par ti rl 22 - 2-
Inde terr i na e I - 1

Flaki. TclE
UtiI zed f Lake %onc3-.
Uni acit11 Partial1 -1

retoUChet fla ke Indeteminate -1-1

F3 ifeeiatly NonE-
retouche"d f Lake I nce te rni na te -11

PesharpeninL flakE None1-1

Formed TDol
Scraper None 1 - I
Choppcer Partial1 12 3 2 17

Comf.plete - 1 - 1
Incieterminate 4 - 4

Biface Parti al 2 - 2
Tabular knife None 1 - I

Partial 1 - I
Projectile poirnt Mone 2 -- 2
Prcjectile point tip None -I1

AmcrrcusLy flakac Partial - -1 1
cobble Indeterminate 1 - -

Pestle Indete minate 1 --

Unformed TocLe (
Harm ,r Et one Partial--

*IMiLL i n gsto no Cornplet I t -

.7577
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Table 3-4. Cont'd.

MateriaL jct Typeat DorsaL General House Living-Total

TopograhV FiLl Foors Surfas

Easalt Debitage
Conchoidal flake None 3,116 404 184 3,704

Partial 2,167 348 197 2,712
Coplete 28 6 2 3 f
Indetermi natL 2 2 1 23

Tabular flake None 3 - 3
PartioL 3 - 3
Indeterminate I - I

<1/4-Inch fLakc Indetermi natc 46 - 8 54
ChunJk None 86 11 6 1G3

Partial 84 25 12 121
Indeterminatc 1 - -1

Flake TooLs
UtiLizec flake None 10 - 10

Partial 2 -
Linear flake None I - -"1

UnifaciaLky lone 3 1 4
retouched flake Parti aL 4 4 - C

Bifacia Lly None e 2 E-
retouched flake Partial 2 1 3

Resherpening flake None 2 - 2

Formed Tools
Chopper None - 1

Partial 22 5 3 3D . -
Cam pL ete 1 2- 3

Biface None 5 1 1 7
PartiaL 2 - - E

TabuLar knife None 1 - 1
Partial I I

Graver Nrone 1 - I
ProjectiLe point None 11 1 12

Parti aL 1 - 1
Indeterminate 2 - 2

Projectile point tip None I - 3- '
Projectile poi nt None 2 1 - 3

base
Amorphously fRaked PartiaL 6 1 2 9
cobble Com;Lete 1 2 - 3

Peripherally flaked Partial 1 I - 2
cobble 

2

Netsinker Partial 2 2

PestLe Partial 2 - 2
MauL None 2 -- 2
Indetermi nate None 2 - 2

Partial 8 1 - 9
Complete I - 2
Indeterminate I I - 2

Unformed Tools
Munmerstone Partial 7 2 1 10

Complete 6 3 1 10
Edge-6rouni cobble Partial 2 - - 2
Anvil Partial 1 - 1

CampLete - I - W .

Hopper mortar base Complete - 1- 1
Mi Lt Iingatone Compl ete I -- I . ..

....................... J.

... ... .. ... .l*** -. *.*.,..*...."~
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Table 3-4. Cont'd. . ."

Meteril t oject Type Dorsal General HOUSE L ivin Total
Topography F il t F1 " 

"
r Surfaces

Grantic Debitae
ConchoidaL flake None 36 6 4 46

Parti al 65 4 3 72

Corr.pt ete - -
TatuL ar fLae Mone 1 1

Partial 1 - 1
<1/4-Inch flake Incletermi nate - - -

Chunk None 6 1 7
PartiaL 14 3 1 16
Indeterninte 1 - - 1

Fcn-ed Tccl s
Ch c pe r Partial 1 - 1 2

Can PLetc - - I
4Arrphously flaked Parti l - 1 - I

PeripheraLly fLekcd Prti 6L 2 1 - -

Inoeterninatc Parti ol 1 - °

Complete I - - 1
indeterm inatc 1 1 -

UnfcrrEd ToOlS
Harmernctone None - - 1

Parti al 2 - 1 4
Cor pL ete 6 3 2 14 -'

Eog9c-grurdO Partil L 1 - - 1
Cotbl e

Anvi L Con pte cc I 1 2 6
Hopper morter base Partial 1 - -1

Lor p L cto - I 1
Mi L t i nstcno Parti el 4 3 - 7

oro pl cte 7 4 2 13
Incete rmi natc 2

-tsi hiar. Ocbr tan-c
LonchoidaL fL eke None 41 2 4 47

Partial 3 - - 3
1/4- Inch flake Indeterminate 3 3

Chunk Indetenminate 3 3

Formed TooL
Proj octi le point None 1.- " -

Cthcr Debi tage
Core Partial 1 1
ConchcidaL flake None 149 1 1 151

Pertial B 2 1 11
In Ceteriiate 2 - 2

Tabular flake None 5 - 1 6
Perti aL 1 1

Indeterminate 1 - - 1
<1/4-Inch flake IndeterMinate 1 - I. -
Chunk None 12 - 12

Partiel 4 4
Indeterminate E 9

FlakE Tools ~4
Utilized fLake None 1I--- .

2 .- :
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Table 3-4. Cont'd.

;.I" V -" -n1

MatEri at Cbject Type Dorsa L General No uee Living Total "
Topography FiL L FRocra Surface 6

Forn.ed Toots
Chopper Partial 2 -2M

iface None -I.
Shaft abrader Inde termi-na te I-1
Be d None .I"
Sh .ped/incised Indeterminate 7 -B

StonE
Indeterminate Nc-" 11

Indeterminate I I e v-.

hncpterm ste Debi r ttti
CBnctoida ftake None 65 - 1 65 j

Pert'at I C.1 12

1 -O r - 1 :

TabuLar flakE None 7 -
< 114- 1n ch fLbkc Indete rm ina to 7 - 7
S, Ur n None 10 -C

Partial- 2
Indetermi ne nat" 2

Ftrrec Tc e
Chcpper Partial 2 - 2 .
PE t Le Partial 1--1
iec Indeterminate -t1-1

Shapeo/ nciksec Inoter. inat 1 2

Ineterrinat Compl ete - 1
Indeterminate 2 7 4

Unformed Tocls
Ha uErstone ConpLete 10 1
Hopper mortar base ai 1 -patial -

itIinestone Parti aL 1 - 1

technique or stage of reduction (Tables 3-6, 3-7, and 3-8). Feature 33
consists primariIy of <1/4 in jasper fIakes (75%), while Feature 28 conta ns
numerous jasper, chalcedony, and opal flakes, all >1/4 In. Flakes were 93.3%
secondary and 5.8% primary in Feature 33 and 94.8% secondary and 5.2% primary

in Feature 28. The figure of 5% primary flakes from assemblages representing
single reductive events compares to 7% primary COS flakes in the Kartar

component general fill, 9% primary tCS flakes on housepit floors, and 2%

primary CoS flakes on externa Iving surfaces. On y 4 fI)akes from Feature 33
showed signs of heat treatment. In other areas of the site the number of ""-

flIakes bear ing evi1dence of heat ing i s approx imatelIy 3%.
Utilized tools in the lithic concentrations Include two resharpened

jasper flakes and a single utilized flake from Feature 33, and a jasper
projectile point from Feature 28. Whether these products were manufactured

in situ. and put to immediate use, or whether they were previously utilIized
tools being repaired here, we cannot determine from the data recorded. While ~.4
nat least 80% of the fIakes f rom both concentrat ions were cl ass"i-f'I'ed as broken

and usualy lacked a dista end; at least 13% were Isted as compete in both

assemblages. Thus we cannot attribute the low number of tools simply to the
fact that the flakes were broken, or badly struck, or of poor material, In
the Kartar component fill, 89.9% of the artifact assemblage was unused 00"

,. . .

... .. imary- CC flke on external living surfaces-.-----..-. .. .- . ly 4-fake from Fetr 33 ______'-'.'-____________-"__
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Table 3-5. Measurement of conchoidal flakes1  by cultural context, Kartar
component, 45-OK-il.

DarsaL GerereL House Livln~ .Keasur~r.nt Cortex fiateri at Stati stc v FiLL FL 0ors Surf Ces oa .

Length No COS 912.0 12.1 11.4 12.0
mrn) S.D. 5.8 5.3 5.4 5.7 :

h 4,1 4C 479 5,267 * .
No Oth er i 14.2 15.1 13.2 14.2

S.D. 1,7.7 9.2 6. 7.8
N ,71 213 '116 1,906

Yes CCS 16.4 22.5 14.5 18.5
S.D. 9.4 17.7 6.2 9.4

N4Z 2 4 48 .

Yes O th er 3 24.4 23.4 26.0 E4.4
S. C. 14.' 15.0 17.8 14.7 -

N 2,006' 266 191 2,463

Thickness Nc DOS i 19.1 33.9 18.8 19.2 .

.mn) S.D. 13. 27.1 16.5 14.1
T 2,957 27 421 3.405

NC Oth er x 26.5 26.0 19.4 24.E ~
s.0D. 20A 132 13.6 316.7

2,6080 97, ,512

Ys CCS a 64-31.2 35.2
S.D. 19.9 16.6 1.

24 -6 3

Yes Other a60.6 71.6 51.5 59.4
5.0D. 43.6 81.0 42.1 46.1.

N 1,510 90 37S 1,97C

Width No CCS a 0.9 16.0 10.3 10.8
Sen .D. 6.3 10.3 6di 6.6

N 1,956 21 197 2,174

No Other a13.0 17.1 16.1 14.0 -. I
@.. .E 6.9 12.- 8.7

913 17 22' 952

Yes OCS i 15.A 0.0 21.5 16.8
S.D. 6.3 0.0 17.2 10.1

N 1904

Yes Other 229.0 37.7 28.4 29.1
S.0D. 17.6 21.3 19.0 18.0

N 655 19 136 B10

Wei gh t No COS i 4.7 18.0 4.0 4.6
[gm) S.D. 60.3 22.0 16.1 75.9 ~~.

N 4,457 51 51B 5,026

No Other a13.5 31.3 7.8 12.6
S. D. 58.4 115.1 33.2- 55.9

N 3,313 91 9B4 4,366

Yes CUS a14.3 4.0 53.2 2.
6.0. 25.5 0.0 74.3 398.

N42 185

yes Other a 106.7 218.2 79.0 106.6 '44~
S. D. 274.6 568.2 248.3 290.4
N 1 740 99 413 2,252

1/4-Inch fkakes exLuded.
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Table 3-6. Artifact types from Features 33 and 28, 45-OX(-11. V

Meatori at Object Type 1ToDoraethy Feature 33 Feature 28

Cs Debi teg
ConcIhoid@L Asks Norm 292 328 620

Indeternsnte 3 - 3
<1/4-in fLaks Indeterm note 988 -988
Chunk Non. 13 18 31

Indeterminate 5 5

Rake Toots
Unifaci at Ly

retouched f'Lake Norm I-
Reaharpening fLake None 2 -2

Formed Toolea
Proj ectite poi nt Normne

Quartzlito Debi tags ____

TabuLar flake None 1 2

Basatt Debitage-
Concholdet flake Norm 3 -3

TablIe 3-7. Count of flIake s Ize by mater ialI, 45-OK-1Il.

Sizt eo Feature 33 Feature 28 Tota L

Jasper >1/4 316 206 522
<114 249 - 249
01/8 731 -731

Chalcedony >1/4 -23 23
<1/4 1-1
<1/B 7 -7

GpaL >1/4 - 119 119

C uartz ito >1/4 112
<1/41-1

OssaL t >1141-1
01/4 1-1 *\

Fi ne-grai nea >A/4 2- 2
Basatt 0/4 4 4

Total A1/4 320 349 669
01/4 255 - 255
01/6 739 -739



7~~. 1K-Js.i-L

69

Table 3-8. Measurement of conchoidal flakes In Features 33 and 28, Kartar
component, 45-OK-il. .,..

Measurannt matew1 L S to ti eti C Feature 33 Feature 28 TotaL t

Length Jasper x10.4 6.7 9.5
[MM) s.d. 3.8 2.4 3.9£

N 116 36 152

Oia~ceany -10.0 10.0
s d. 2 27 2.7

OpaL x 12.2 12.2
s d. -5.2 5.2

N- 75 57

Fine-grained x 8.0-8.
basaLt s. d. -

Thickness Jasper s 1 8.5 - 185
.1 MeJ sd. 12.7 12.7

N 276 -276

-pL 67.5 67.5
pa d. 31.6 31.6 A

N -4 4

Quartzite x 21.0 - 21.0

Bas&Lt x 17.0 -17.0

s d.--

Fi ne-grai nod x 12.0 -12.0

basaLt s d. 2.8 2 2.

:dhJasper s 8.3 -8.3

n s. d. 3.1 3.
N 101-10

CpaL x 13.0 13.0
s d. 5 .1 5.1

asat x 14.0 -14.0

s.d. - -

a i ght Jasper x 1.5 -1.5

1g)s.d. 1.7 -1.7

N318 - 316

OpeL x - 14.0 14.0
s d. -14.6 14.6.
N -5 5

Quar tz to x 3.0 3.0
s d.--

Basatt x 2.0 -2.0

s d.--

Fi no-grai nod a 1.0 -1.0

basait s .d. - -

N 2 -2

............................................................ %
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flakes compared to 4.1% CCS tools, whIle on house floors 87% was unused flakes

and 7.3% tools, and on external living surfaces 94.7% was unused flakes and

3.2% tool Is.
In the lithic concentrations described above, we have a large collection

of primary and secondary debitage, most likely produced during two reductive

events, and a few tools which may be end products. Although we cannot know

how many tools were created and taken elsewhere or how many flakes were Mir

further reduced elsewhere, it does seem that reduction was somewhat wasteful

and that the knapper was simply selecting the best flakes out of a number

struck. Carefully shaped cores are lacking, although some of the artifacts

identified as chunks could very well be spent cores.

Comparison of artifact assemblages from house floors, external living

surfaces, chipping concentrations, and general Kartar component fill indicate

a very similar range of lithic reduction activities across the site. We can

conclude that knapping was common in dwellings, that basalt and fine-grained

quartzite were a tavored material, that flakes were often reduced from the

parent cobbles, and that the production and maintenance of formed tools was a

characteristic. The two chipping stations--composed of primary and secondary i-. Z72

flakes with amorphous chunks and a relative lack of tools--show us what

prehistoric knapping events look like as they are preserved In the

archaeological record. Of the other cultural contexts, house floors are the

most distinctive; assemblages from external living surfaces are more similar

to the general Kartar component fill. In comparison with house floors, living

surfaces nave lower percentages of primary and secondary conchoidal flakes and

a more limited range of formed tools in lower percentages. Secondary tabular

quartzite tlakes and <1/4 in flakes, on the other hand, are relatively more

numerous. The distinction between house ,loors and other features is -

illustrated by the average thickness and weight of flakes (Figure 3-4). In

both the COS and basalt categories, we see reflected a greater emphasis on
primary reduction on house floors.

The prevalence of primary reduction on house floors may be Indirect

evidence of winter occupation of dwellings and more year-round use of other

features. More activity In general would occur on house f oors in Inclement

weather, and that this might be reflected in a pattern of higher percentages

of primary reduction indicators as outlined above--assuming that we would

normally get a greater separation of tool production and tool use across the
site in oetter weather (e.g., lithic concentration Feature 28 and 33). We

would not necessarily expect to see higher percentages of tool production nor
evidence of tool maintenance, since these remains would be more directly

related to tasks and not the need for shelter, which acts to concentrate

activities not otherwise associated. In fact, we do find greater evidence for

resharpening and Tool finishing activities on external living surfaces. It is

*. interesting to speculate that technological diversity in lithic assemblages of
t he Kartar component may provide evidence for seasonality.

. .- ,..*. -'. ... _-*"
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Figure 3-4. Technologic diagnostics of cultural features. @ g
(Weight and thickness measurements were not available
for Feature 28).
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INDUSTRIES

Stone industries can be defined as material-directed (e.g., a basalt
industry) or as technique-directed (e.g., a blade industry). At 45-OK-11 we

- have evidence of two major material industries: cryptocrystalline and non-
cryptocrystalline. Crosscutting these material Industries are four technique-

directed industries: a generalized flake tool industry, a blade Industry, a
cobble tool industry, and a poorly represented microblade Industry.

Two major material groups (CCS, non-CCS) were all reduced through a
general ized flake tool technology, but each group's structural properties

. preserve the distinctiveness of the product. CCS stones had to be transported

to the site from some distance, usually in the form of blanks and preforms or
partially reduced flakes, although we did recover a number of probable cores.

;. Most non-CCS stone occurs locally as elements of the Columbia River gravels.

* These material types exhibit higher proportions of flakes and other artifact
types with cortex, indicating reduction on the site area proper. At least one
core was recovered. Both of these major material groups are well-represented

by all stages of the reduction process discussed previously: cores and other

debitage including both primary and secondary flakes, and a wide variety of
flake tools and formed tools. Within the non-CCS materials, the common ,H
variety of quartzite (not fine-grained), which fractures in flat, tabular

planes, and is abundant on the gravel terraces abutting the river, is
distinctive in the lithic assemblage. These tabular flakes commonly exhibit
cortex remnants in much higher proportion than any other material type. The
range of potential quartzite products is more limited than for other r
materials: most artifacts classified as quartzite are tabular knives,

- utilized, retouched flakes or resharpening flakes. As tabular quartzite was
readily obtainable, and easily reduced into a handy tabular flake, one might
argue That the material was used opportunistically, the flakes being adapted
to tasks of the miment. However, tabular knives are specialized tools which -"

show little diversity in wear (see functional analysis). '. :

One technique-directed industry is a generalized flake tool technology,
" wherein lame I lar flakes were struck from unprepared cores. Represented in the
.* assemblage by, primary and secondary debitage, and a wide range of tool types,

this form of reduction was the common technique in both cultural components.
Another technique of reduction, which has been termed Levallois-like . -•

(cf., Leonhardy 1970; Leonhardy and Muto 1972; and Muto 1976), involved the

production of blades from prepared cores. Evidence for this technique is
almost exclusively confined to the Kartar component and consists of four
blades, a large collection of projectile points which appear to have been made
on blades, and several blade tools. The lack of a full range of evidence that
demonstrate the use of this technique is puzzling, since we do have the most r-10)
obvious end products. Perhaps this technique was not often carried out on the
site; rather, blades might have been carried there and made into tools, some
of which we can recognize as products of this technique. Another possibility

* is simply that blades, unlike the more common conchoidal flakes, seldom were

•. . . . . . . . . . .-.. . . . . . . .-....
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left unused, and are difficult to identify in fully reduced artifact types

other than projectile points. ..

A third industry, an extensive cobble tool industry In the lower Kartar

component, used several material types, of which basalt and granite were the

most common. Formed tools were created by flaking, pecking or grinding

selected nodules or cobbles (e.g., flaked cobbles, pestles, mauls, edge-ground

cobbles). Unformed tools were also manufactured by partially modifying

appropriate cobble forms. These generally were not reduced to any appreciable

extent. Rather, the whole cobble was modified to produce the desired tool. A

fuller discussion of these forms is presented in the Stylistic Analysis

section.
A fourth technique-directed industry may be indicated by the presence of

a small number linear flakes that maybe microblades. Several examples were

found in both cultural components, and similar forms have been found in

association with good microblade cores on other sites in the project area

(Lohse 1984d, 1984e). However, similar linear flakes can be produced as a

fortuitous byproduct within the more common flake tool industry. In the
absence of a large collection, and, most particularly, definite microblade

cores, we cannot be certain of the presence of this industry at this site
(cf., Sanger 1967, 1969, 1970b).

Assemblages in the lower Kartar Phase component contain evidence of

similar reductive techniques, but contain different tool types, and, quite

possibly, indicate distinct activities occurring in different areas of the

site. Certain material types appear to be concentrated in different areas--
again, this may be due to the nature of activities taking place.

FUNCTIONAL ANALYSIS

Functional analysis examines the physical characteristics of artifacts in

order to identify patterns of wear diagnostic of specific tool uses. Past
research has pointed out the possibility of interpreting tool use by examining WI1.
edge damage and general attrition of working surfaces (e.g., Crabtree 1973;

Frison 1968; Keeley 1974, 1978; Odell 1977; Semenov 1964; Stafford and

Stafford 1979; Wilmsen 1968, 1970). Wear patterns have been shown to reveal
* both the manner of tool use and the nature of the materials worked.

All artifacts were examined with a 1OX hand-lens (cf. Hayden 1979;

Stafford and Stafford 1979). During analysis, each artifact was classified as

to tool shape, wear or surface damage, and edge angle. Making use of
established correlations between specific wear patterns on certain materials

,. and types of tool use, we can hypothesize the intended and actual use of

* collected tools. Most distinctions will be based on hardness--on the nature
of edge attrition given softer and harder working mediums.

The classificatory dimensions used In functional analysis are shown in

Table 3-9. Some of these dimensions describe objects, and others describe

tools on objects. It should be noted that an object may have a number of

tools, and unless otherwise specified, counts In the following tables will be

tool-specific rather than objert-'pecIflc (i.e., the number of tool types can

i-iI  - - . .
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Table 3-9. Functional dimensions.

DIMENSION I: UTILIZATION/MODIFICATION DIMENSION VI: Continued

None Feathered chipping
Wear only Feathered chipping/abresion
Manufacture only Feathered chi ppi ng/smoothi ng
Manufacture and wear Feathered chipping/crushing
Modified/i ndete mt nate Feathered chipping/poLl shi ng
Indeterminate Hinged chipping

Hinged chipping/abrasion
DINENSION II-. TYPE OF MANUFACTURE Hinged chipping/smoothing

Hinged chipping/crushing
None Hinged chi pping/poLi shing
Chipping None
Pecking
Grinding DIMENSION VII: LOCATION OF WEAR - -"
hipping and pecking

Chipping and grinding Edge onLy
Pecking and grinding UnifacleL edge
Chipping, peckinw, grinding BifacieL edge
Indeterminate/not appLicabLe Point onLy

Point end unifecieL edge
DIMENSION III: MANUFACTURE DISPOSITION Point and bifaciel edge

Point and any combination
None Surface
PartiaL Terminalt surface
TotaL None
Indeterminate/not eppticable

DIMENSION VIII: SHAPE OF WORN AREA
DIMENSION IV: WEAR CONDITION

Not appLiceble
None Convex
CompLete Concave
Fragment Straight

Point
DIMENSION V: WEAR/MANUFACTURE Notch

RELATIONSHIP SLightly convex
SLightly concave

None Irregular
Independent
Overlapping - totaL DIMENSION IX: OhLENTATION OF WEAR
Overlapping - partial
Independent - opposite Not appLicabLe
Indetermi nate/not applicable Parallel

ObLique
DIMENSION VI: KIND OF WEAR Perpendicular

Diffuse
Abraeion/grt nding Indeterminate
Smoothing
Crushing/packing DIMENSION X: OBJECT EDGE ANGLE
PoLi shing

Actual edge angle

. . *." .

.. .. . .. .. . .. .. . .. .. . .. .. . ..
...... ...... ...... .....

. . . ..::::::: : :: :.: :.- :. . . ..: .:: -' . -. .. . . . :... ::. -. . . , , . -. .. - -... . . . : -.-



RD-fd63 648 ARCHAEOLOGICAL INVESTIGATIONS AT SITE 45-OK-11 CHIEF V4JOSEPH DAN PROJECT HASHINGTON(U) HASHINGTON UNIV
SEATTLE OFFICE OF PUBLIC ARCHAEOLOGY E S LOHSE ET AL.

UNCLRSSIFIED 1984 DRCM67-7?-C-0106 F/G 5/6

ImmmmllliIlImhlhlmllll
EElgEEllgllllE
lllllllllllllu
Elhlllh////Ilu
IlllllEEilEEEE
lllllllllllhll



4

4,i

Im,

.7-. -. 7
%

- p -. p-

L32 22'2--

~ III1.25 I W. 111112I.0

. -
ii. ,-.

MICROCOPY RESOLUTION TEST CHART
W ONA. EVA' 9,',[m A

-,,. - .



exceed the number of artifacts recovered). The initial focus of the following
discussion is on functional object types and then proceeds from the object to
examination of tools on The object. Manufacture Type is carried over from the
technological analysis section in two introductory tables to define clearly .. .

the relationship of Wear/Manufacture and Functional Type. After that, tables -..- .

include only dimensions used in the Functional Analysis.
Table 3-10 lists lithic and non-lithic artifact types recovered from the

two cultural components. Lithic types are those discussed previously as
products of tool manufacture. Non-lithic types are combination functional-
morphological labels, and will be discussed in the Stylistic Analysis section.

As shown, there is very little difference in the proportion of lithic
artifact types in either cultural component. At least 95% of each assemblage
consists of unworn flakes, chunks, or other debitage. Flake tools,
predominantly simple utilized flakes, comprise the most frequent tool types,
with the exception of a large number of choppers In the Kartar component. In
general, the Kartar component includes more coarse formed and unformed tools

such as choppers, ham,,ers, flaked cobbles, milling stones, anvils, and hopper
bases. Finally non-lithic artifact types occur in much higher frequencies in
the Kartar component, and in much greater variety, although they do not
comprise a high proportion of the tool types.

Tables 3-11 and 3-12 show the relationship among functional object types,
wear/manufacture, and type of manufacture. The first table lists formed
objects, those that have been shaped for a specific use or to a common form.
The second table lists modified objects, artifacts that have not been shaped
to any great extent, although they may exhibit resharpening of an edge or

surface.
At least 95% of all formed types in both components were made by

chipping. In the Kartar component, 1.3% (N=8) were not manufactured and 1.4%
(N=9) could not be classified. In the Hudnut component, 2.2% (N=8) were not
manufactured and 2.7% (N=IO) could not be classified. Over 97% of the
artifact types in both components show either manufacture only or manufacture

and wear, with the Kartar component having proportionately more artifacts with
manufacture and wear (Kartar component=41.1%, Hudnut component=34.3%).

The majority of modified artifact types show no evidence of manufacture
(Kartar component=55.7%, Hudnut component=60.5%,). Those that do show
manufacture are chipped (Kartar component=37%, Hudnut component=37.1%) or
c classified as indeterminate (Kartar component=7.1%, Hudnut component=2.2%). A
single pecked/ground specimen was recorded in the Kartar component. Most
objects show wear only (Kartar component=67.6%, Hudnut component=59%) or wear
and manufacture (Kartar component=27.8%, Hudnut component=23.7%). Manufacture
only makes up a much smaller percentage In both components (Kartar
componentz19.5%, Hudnut component=13.5%). Modified/Indeterminate forms total F: 14
9.1% in the Kartar component and 2.2% in the Hudnut component.

The wear analysis is tool-specific, that is, each occurrence of wear is
described separately. For example, a biface may have several areas of wear
indicative of similar or distinct uses. Identification of these wear areas is
based on the analysts, perception of separation: if wear is continuous along a

: i ~~~~~~~~~.......,....,..... ...........,,,: ................... ,..,. .. ....... .. .. ,............. .....-.- ,..
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Table 3-10. Count of functional types by component, 45-OK-".

Artifact Type Hudnut Kart.r Total
Cmponant Component %

LI thi r

Care A 9 13%
Utilized flak. 196 183 381

UnifacialLy retouched flake 76 97 163 %
Bifaciatly retouched fLake 53 49 102
Raharpenlng fLuke 9 16 25 .

Lad 4 5 .-T

Lrar fLake 2 3 5
Scraper 12 24 36

lfoece 104 107 211
Tab6lar knife 69 116 195
Buri n 2 2 4
Burin spekL2 1 3
Grover 15 23
Orill 4 5 9
ProjectiLe point 53 64 117
ProjectiLe point base 22 24 46
ProjectiLe point tip 52 33 85
. opper i8 204 222

V4aul 1 2 3
Humnerstone 34 47 81

Edge-grouno cobbLa 1 3 4
Peatt e 2 3 5
P'iLtingstone 4 25 29
Ar i L - 4 4
Hopper mortar bass 4 4
PenrpleraLLy fteked coblt" 5 5
Amorphously ft eked cobbl 1 6 17
Netsinker 1 2 3

Shaft abrader 2 1 3
Bono 5 3 8
Shaped/incised aitstone 3 10 13

Indetermi nate 13 31 44
Urmorrn/unmodi fied 22.978 23,876 46,854

Subtotal 23.741 24.971 48.712

Non- Li thii C
Bono bead - 2 2
SheLL bead - 3 3 N

Composi te harpoon - I I
Camposit harpoon-vaLve - 1 1
Unbarbed harpoon point 1 - 1
Round cross-section bipoint I 1 1
Flat crose-section bipoint - 1 1
Needt 1 2 3 ... , - - -

ShuttLe
l- 15 15

Ch iSeL 3 3
edge 1 15 16

Pendent - .
Point 2 4 6
Pointed fragment 22 47 69
Articuler and - 6 6

Edged and 1 3 4
Squared/roeaidad end 2 13
BLitad and - 2 2
Formed Shaft fragent
Fak d Long bo " 3 12 15
Other formed frageant 14 45 59
TachnoLogicaLly modified objact 34 73 107
Formed object 3 17 20
DentSLIUM - i I
OLlveta - 3 3
Indetermin@te 7 e 15

Subtotal 92 269 361

Total 23,924 25,239 49,063 " -

%............



* Table 3-11. Utilization/modification and type of modification by
object Type and component, 45-OK-li.

Ty pe U t iLiz ati on/ Ty pe of' Krtar Hudnut
11odif ica ti on Manufacture' Copo npnn Com~ponent

PrOj ectLe3 poGint 3 '42 40 46
Frcj octi Le point 4 215 7
Froj ecti Le point bare -1 2 20 21
Prcj ecti Le poi nt toa se 4 2 4 1
Praj rctLii, poi nt ti p 3 - 39
-rcj ecti Le point tip 4 9 - 4
Sifcrci allty rctOuched flake 3 2 e4 '32
rifa3ci atLp retouched f Lake 4 223 2
tAicrphcusly fRaked cctbe 3 P 14
4-orphcusLy flaked cobble 4 2 2

uin4 2 21
Jorpc r 11

Thc.rper 4-10
Lri L L 1 21
r iLt 3 312

-ri LL 4 2 21
2 L/e 1 5

.r 7!v r 49

etsir-ker 4

t t c

rirphz raL Li fR c-ed caofL e 2 -4

* 'ri- cirz! Ly fL3kc U LCOCc. 1
4 -4 4 1z

'' !ft nricer ci1 2 - ~ -

T-L 1..:r -nifc 1 1
f;-z A' nv23 11

T..

it izatic/ Modrfic~tirn 2 Type of' 1anufacture
1. one 1. 1:cne
v ',ar )rdy 2. Chripping

-.an~ficture arty 3. Pecking
r- n d .r 4. 2iun

ozeif, d/Inceterm i rate 3.Chippin- and Peckinc
*IndC errirate Ih pi nn ic, 2 rindinq

7. Peckinq.and rrindin,
3. Chi ~pn,, Pockinranmd ci.~r
j. Indeterri na to
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TablIe 3-12. Utilization/modification and type of modification by .\-

object type and component, 45-OK-il.

Ty pe Utilizti on/1  Ty pe of2Kartar Huenut
t -odif c~i n MnuactreComponent Component

A rv iL 2 1 4-
Edge-grounid anvil 4 7 - 1
Edge-ground anvit 5 -J5 -

I-'mmnerstone 2 1 41 34
Hammerstane 4 6 -
Hopper mortar base 2 1 -

Hopper mortar base 4 2 1-
rMiI i ngstone 111 16 1
P-i t ing stone 3 2 5 2
Nlininostone 4 241
Shaped/Inci sec object 2 1 -1
Shaped/Inci sed Obj ect 59 10 2
Ourin spalL 1 1 - 1
Eurin spaLt :1-
Place I 1 -
L ade 2 1 2-
I'Lide 411
Linear flake 1 131
Linear flake E- 1
ore 1 1 9 4

7c sharpenin -FL k P 11 4
ResharperinC flu.ke 4 E.
A if3 ci a LLy rs2tched fl ake L 7
Eifaci oLty retouched fl ake 4 22 17

* UnifaiciaLLy retouched fRake I - I
UrifccjalL'j retouched fL ok3 3 227 3
YU i;:aci a L y retouched flakr 4 6 2
iti Lizec fL ke/chunk -1 1P317
tL izcJ ft ckr_/Chunk 4 - 1

indatermi nate 1 41
Intcmi rat - -

incdetorrnina te 4 24 3
:n e10 MI '] te -921 7

Totat 477 400

z1 t i '/o L f ioa t i~ T-.,pc of nafacture *

1. .cn, 1.' cne
, ,r. inyhippinc 2

o)nufacturc only 5.Peckir
anfct;urr -nO 'car 4. r~ri idi ni
:difict/Inceterr'inate S. Chipping -)nd PezCking

b. Indeterm-iratc 6. "hi ppi nr nc Grilnding
7. Pecking and Grindinr
-. Chirpi,, Peckin(- -;nc .,rinding

9. indetermiinate 1
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surface or edge, it is considered one tool if, however, wear areas appear '" Z . -
1 6separated by a stretch of unworn edge or surface, they are considered separate

tools. Table 3-13 shows the number of wear areas per object, the number of
objects per wear area, the ratio of number of wear areas to object types, and 4 -.

tabulation of these by component.
Projectile points, bi faces, tabular knives, bi facial ly, retouched f lake. , p

and resharpening flakes show consistently low wear area ratios. Choppers,
the Kartar component, also have low wear area ratios. Those artifacts wit'

higher ratios include scrapers, gravers, dr I I Is, and hammerstones. The zonr *..*"

distributions are very regular.
Tool-specific wear attributes for each dimension are listed In the orde

found in Table 3-9, presented previously. Most dimensions and attributes ark
relatively straightforward. LOCATION OF WEAR, however, needs som exposition.
Wear listed as "edge only" is confined to the cutting edge of the object, and ..- '-

does not extend onto any adjoining surface. Wear listed as "point onlIy' is
confined to a narrow constriction, and does not extend along adjoining
surfaces or edges. Wear listed as "surface" does not extend off the surface

to lateral edges or margins. If a bifacially retouched object has wear on
only one face of the edge, the location is identified as "unifaclal edge."

Conversely, a unifacial ly retouched object with wear on both manufactured and
unmanufactured faces of the edge will be classified as "bifacial edge." EDGE

ANGLE is listed in arbitrary 30 degree intervals.
In Table 3-14, KIND OF WEAR, LOCATION OF WEAR, and grouped EDGE ANGLE are

listed for each functional object type, and tabulated by cultural component.
As shown, analysis of wear area type, location and edge angle, generally
reinforce assumptions implicit in the Identification of traditional functional

types. These do In effect correspond to certain kinds of uses. Smaller tools
exhibit combinations of smoothing and feathered chipping wear on edges and

points, Indicative of light cutting, scraping, and perforating uses. Tabular

knives (98%) show almost entirely smoothing wear on edges. Other object types
show very little smoothing wear, whether alone or In combination with other
wear types. Burins (100%), gravers (74%), utilized flakes (68%) and
bifaclally retouched flakes (32%) commonly have feathered chipping wear.
Other small tools exhibit hinged chipping wear on edges and points indicative
of heavier cutting, scraping, and perforating uses. Drills (73%), bifaces

(72%), unifacially retouched flakes (72%), resharpenlng flakes (72%), scrapers

(68%), bifacially retouched flakes (65%) commonly have hinged chipping wear,
usually occurring alone, but also in combination with abrasion, smoothing, and
crushing. Larger tools generally show crushing or pecking wear Indicative of

much heavier cutting and pounding uses. Milling stones (100%), hopper bases

(100%), anvils (100%), hammerstones (99%), and choppers (86%) show massive
attrition of surfaces and edges.

Specific functional object types were used for a variety of purposes, not

necessarily described by the attached functional type label. Projectile

points were multi-purpose tools, with wear evidencing use as cutting and
scraping implements In much the same way as bi faces, linear flakes, tabular

knives, resharpened, retouched, and simple utilized flakes. Tabular knives

5
. . .. -. . . . ...
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Table 3-13. Wear area: object ratio by functional type and componenlt,
45-OK-1I .

hucnut Conipcnen't Kartaf Component
Nof Wear Areal

FiuictionaL W~a Obet 'lear A rea/ Objeact Wear Area/ Object
Type Aore Fraquen cy Objeact Frea uencIy jac t 7

Utilized flake 1 105 300/183 1.64 117 315/18=1.59 615/381-1.61
2 51 56
3 18 17
4 66

UnifacietlV retoLched - 26 116/88z1.32 9 130/76=1.71 246/164r1.Sh
flake 1 3C 36

2 16 
12

4 4 6
5 1 2

Bfzally retouched - 27 41/48- O.227 35 31/53=0.585 71/lC2=O.699
flake 1 10 9

2 7
3 3 4

4 -

rsrapening ftL ~ - 7/1e:0.437 4 6/9'-0.60 13/25-0.52D
1 ' 4

Blade -1 7/4--1.75 - 2/1=2.00 /=.c
2 21

Lirear flake -3 1/3=3.333 1 1/2=C.EC0 2/5-0.400

Scraper 1 4 65/24'-2.71 1 30/12=2.50 92./35=2.63
2 75

2 6
4 61
5 1 0 ~-

8iface - 84 3 (/107 -. 2 PC 82 37/104--0.356 67/211=0.317 ...

3 Is

4 1

Tabular knife - 39 113/116=0.974 11 71/68=1.03 184/1a5 -0.994
1 45 47
2 28 9
3 4 2

Burn n- 3/2=-1.5C 1 2/201.00 5/4-1 .25

211

Burin speLL I 0/1=0 2 0/2=0 0/3=(;

Graver 12 23/8 -2.87 7 27/15--1.60 50/23=2.17 V* 4
2 2 5
3 1 2

21

6
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Table 3-13. Cont'd. 4 .

IHunut Componsnt Karter Comrponent weer Area/
N of bOc

FunctiorBL Wa r Object Wear Area/ ObNet WerAre./
Type Ara Fr uLe nc Object Fraqurc Ojct

VriLL -1 A; 1 2. 2C 2 4/4-.1.00 1 /9-1.67

1 - 1 ° "°° ° k
°

21
331

FrojectiLe point - 102 29/121-0.2403 116 19/128=0.146 4(J/245=0.193
1 10 7

2 4

4 -

Chroppcr - 103 21/0=.6 9 20/16--1.11 237/2Z2=I.C7
-,.42 3

2 27 2
3 16 3
4 iC 1

3a 63-.Col°d L-..-";"-,

- 2 0/13- .-0/.-0

'4un~er stone 1 24 91/47=1.94 16 56/34-1.70 i48/31=1.64
2 13
3 44

6 21

Eoge-ro~,o cobt - 3 / 31/1=1.00 2/4..,.bo,

1 -lt 1 /. >. g24/;1.' ' . 7,,''''"' ."

Pestie - 3 2/4=0.S00 1 2/2=1.00 4/E=0.667
2 1 1

MiLLi=estone - 5 20/2510.80C 2 2/4=C.500 2E/29=0.759
-20 2

1tno i L 4 4/4-1.00 - 0 4/4=1.00

,cpp . -rt-r - -ae 1.4 1/4=..25- 1/4=0.25

Parr phcre Ly IL oked - 4 1/5-0.200 - 1/5=0.200

co2tLe 1 2
2 -

F~etsi nker - 1 2/21-.Cu 0/1=0 2/3=0.667
2 1

Sharperrmn/Incie - 10 3/1040.300 2 3/3=i.00 6/12=0.461
sit•toe 31

Indeterminate - 23 32/31-1.03 6 5/13-0.461 38/44=0.E64
1 2 2

2 ~t•3 2/.D.D Ele100 4 4o6

4 2
6 3

g...........1.
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Table 3-14. Wear variable by formal type and component,

45-OK-11 .

ForriL Type and Hudnut Kartar TctaL *.

,'ear Variables Component Component
,.. .%.," ",

Utilized Only
Kind of ''ear

Fe thered chipping 200 215 415
Feathered chipping/ 3 -

siooothi ng
Hinoec chipping 112 64 196
Hin ed chipping/ - 1

sr cothinfg
Location of ''ear

Unifaciat edge 297 274 571
Bifacial edge 17 23 40
Point only 1 1 2
Point znd unifacial edge - e 2

grcuped Edge Angle
1-30 Oegrees 239 221 460
31-GC Cejroes 70 73 143

0 Decrees 6 6 12

Unifacially Retouched Flake
Kind of '.ear

;r ooth ing 2 2
Crushi ng-Pecki n 1 L. -" -.

Fecthered chipping 31 Z2 3,
Fczianer chippinrc/ 'I 1
3. ooth i ng

':ingec chipping 3J 72 IG3 ,--"
HinseL chipping/cbrasicn - 1 1
,1nged chipping/ 2 0 3
In co hi n.

dinged Chipping/ - -

Location of "car
Cc,- only 2,

Unifnci al ed'e 114 107 21

I if"cial :dLe 11 ' :0
F-int ;'nd 'nifaciil cdge 1
Point jrd tVo edges 2IruLpoc EG, e Pn,-le
1_D 0 ecrees

....esEl %6141- 'g: rees 12 1 3 '.'"". .

Lifocially Petouched Flake
:,ind of lear
Abrasion/Grinding -

Feathered chipping 11 "
Feathered Chipping/ 1 -

:mcnthinc.. .. ' -,

Fea tr cro d Chi prng/ 2 -

hirneu Chipping 16 .8 44 " "

Hingoo Chipping/ 1 3
sioothing I 3 , "

Location of ';ear
Lnifaci al edge 23 ,16
Cifacial edE 8a 1

Urcuped Edre Anc le
1-30 Cesrees 3 14
31-3C regrees 13 23 44
O r, Cegrees 4 10 14

. .,.". . . . ..



Table 3-14. Cont'd.

Ty pe Hudnut Kartar TotaL
HIear Component Corn pone n t ~*.

flesharpening Flake
Kind ofWar %

Fe ath e red c hipping 123
Hinged chippin3 5 10

Location of 'ear
UnifaciaL adca 11
CitaciaL edg-e 112

Grouped Edge Angle
1-30 Degrees 2 4
31-60 £o.jrELs 4 5

Linear Rlake
Kind of ;car

Feathered chipping124
Hi n~ed cHipping 4 6

Location of '!ear
UnfaciaL Edone 7 10

Groupeu Edg~e .ngI e
1-30 Degr~os 26 9
51-62 7igrces-11

Fcraper
Kin o c' car

Abresi on/Gri nding-

Feathered nhipping c17 19
F~atnerec .ni pir,"
aorzsi on

Fac thcreo Chipping/-

lingec. chipping 2 46

:;ingeL. nipping/ 10 ~7 17

Lcc atior ~f 'ar *''

Eone onLy

'2if-caL ce4

1-20 Ee-rces 7 0 1

- refsLI465

Kind of *6ear
Smooth ing 4 1
Feathered chipping L 3 1
Feathered Chipping/

ra' L hi rig
Hinged chipping c~ 541
Hi nce 0 hipping/14

SMicoth i ng
Hinged chipping/ 3 -

L c.Li o n cf e a r
rdre unty 4 1

r if I--Io ,t .r-c -5 4

7oi i r Ly 1 1
Point and runifaciaL1-1



AL

84

Table 3-14. Cont'd.

Ty pe Hudnut Kartar Total .b

Wear Cornpo nent Coiiponen t

Grouped Edge Angle
1-30 Degrees 3 4 7
31-60 Degrees 30 21 51
> 60 Cegrees 4 5 9

Tabular Knife
Kind of d ea r

Abrasi on/Gri ndi ng - 1 1
Smioothing 71 109 180
Feathered chipping - 2 2
Hinged chipping 1 1

Locati on of Wear
Edge only 71 109 1S0
UnifaciaL edge 3 3
BifeciaL edge 1 1

Grouped Edge Angle
1-30 Degrees 12 16 28
31-6C Degrees 57 85 142

60 Degrees 2 12 14

Kind of W,'ear

Feathered chipping 2 3 5
Location of Wear

LnifaciaL Edge 2 2 4
Point Cnl7

r'rcuped Edge AncL e
1-30 Degrees 3 3
31-GC Degrees1-1

SC Cegrees1-1

Kind of Wlear
Smoothing 1 1 2
Feathered chippin3 9 2 11
Hinged chipping 17 17 34
Hinrcd chipping/ :3

seiecthi no
Location rf .;ear

Edos only 1
'nifaciaL cd~e 1112 23
3iifaciaL edge 2
Point and Uvo eao's o2

Grouped Edge AngLe
1-3D Degrees 4 9 13
31-60 Degrees 2C 11 31
>60 Degrees 1 1

Indetenrminate 2 2 4

Ir i LL
Kind of Wear

Feathered chipping 2 1 3
Featheredohpig1-1

smoothing
Hinged chipping 1 10 11 4r Location of Wear
Uni faci aL edge 2 7 9
Point and tso ed~es 2 46

Grouped Edge Angle
1-30 Degrees 3 E 9
11-6C Degrees 1 5 6



TablIe 3-14. Cont d.

Ty pe Hudnut Kartar Total
vlear Component C ~po ne t

Projectile Point
Ki nd of Wear

Abras Ion/Grinding 2 -2

9'oohr'5 10-
Feathered chipping 6 10 16
Hi n-ed chipping 6 13 19
I inged crippin/ - 1 1
abrasi on

Locationi of C/ear
Edge only 5 5 10
UnifaciaL edce 9 20 29
iiifaciaIl edge 3 4 7
&2cint and ~oo edges 2 2

5rcuped Edge Ancte
1-30 Cegrees 3 3 11
-1-6C 3cegroes 9 25 :34

5C £Cerees 2 1 3

Clicppear
Kind cf . ar

.'orasi on/Gri ndin n 3
5ricothi nj- 3
fWrushinG/Peckinv 17 156 M0
Pecathcriid chipping -
Hi nEed chipping 1 13 14
Hincd chippin :/ 1 1
5rooth inr

!Wirged chipping/ 1 10 11
C:r ushiog

Location of '.,ear
Eoc only -4 4
-Inifici at cd~le 7 116 113
Cif aci at edce 13 6i 4
-ui n, crno bifaci aL ied~e - 11

C urf ace 5
Tpeinat surface '2 . 42

-rcuped EdCge t.nrtc
11EC crrces 7 7
:6 Lecrcc 16 1159 185

urfacc- 4 41 4.5

i dc of '"ea r
Crush i nr/PEckirnn 57 31 148
HiInged chipping/
crushi ng

Locati cn of W/ear
Edge only-11
'Jnifaci aL edge 1 9 10
Pifaciat edge - 1 1
Surface 1 1
Teriminal surface 56 79 135

C'-rouped Edge AiigEe
', 6 Degrees 1 10 11

%urface 5j
7  81 138

Po,j']i-rourd Cobble t
K/ind/ of 'ear

Locutioi-r of C/ear
Tur-,inaL surface1 1

Ci aup2d E:Us An-At

urf -LF-



Table 3-14. Cont'd.

Ty pe Hudnut Kartar Total

Nwear Component Coponent

V ~Pe stle
Kind of Wear .A~

Cr ushI ng/Pecki ng 1 2 3
Hing'ed chipping/ 1 - 1

crushing
Location of lIear

Te rmina L Surface 2 24
Grouped Edge ArigL e

Surface 2 2 4

I'iLiing stonc
Kino dOf '!ea r

CrLshing/Pecking 2 20 22
Location of '!car

Surface 2 20 22
~roupec Ed~e 4,ngi a
Surf ace 20 2

.Arv 1 1
K Ind 3f '.,ear -

Cru sh Ing/Pe cki ng -4 4
Locati an of lecar F

Curf ace 4 4
.,roupeu Edge nSL e

Surf ace 4 4

.L,.per cr-3r lan,..
KinCO f -Par

Crusiving /Peckirc 4 4
Locatizn of ejr

Surf oce 4 4
~r-upe ELuca 'An-te

urf ace 4

c i crc'O-3L Ly Ft akad Ccoct
Kino :,f ear

- /F'e Oki rill 
- -.

.- Cccti tn of ,ear

Eurf &ce1

,I- 2r-hOLsLy FL:3ked ScbbLa
-' f 'ear
rsli 1g/Peckj ng1

Hinged chipping/-11
crushing

Location of W/ear
Lni faci aL edge
£lifaciaL edge-11
Termnir,aL surface11

5rouPed Ed,,e Angl e
EO Degrees1

"urface1

Kinit of car
£ ruahir~G/Peckin -l

Lccition .f oar
vIfi aia edge

o ge ',ng3Le
t. Cec.rees

~V
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U Table 3-14. Cont'd.

Type Hudnut Kart r Total
Weir Component Cr ponent

Shaped/Inci sed State
Kind of Wear
Crushing/Pecking 1 - . .
Hinged chipping 2- .

Location of V'ear
Unifaciat edge 2- 2
Terminal surface 1- 1

Grouped Edge AngLe
SC Degrees 2 2

Surface 1-

Indeterminate
Kind of '1,eir
Abrasi on/Gri nding 1 - -
9oothingP1 1
Crushing/Pecking 1 20 21
Hinged chipping/pecking 3 12 15

Location of bear
Edge only 1 - I
Unifaciat edre 1 22 22
Difacial edgc 4 6 10
Point and t4-O edces - 1 1
Terinal surface 3

Grouped Edse Angle - .'
31-60 Degrees 1 1 2
> S Cegrees 5 28 3
Surface - 3

exhibit predominantly smoothing wear on edges, which indicates light cutting-
scraping use on soft pliable materials, rather than the feathered and hinged
chipping wear we would expect if they were indeed knives. Predictably,
evidence for more varied uses occurs on unifacially retouched, bifacial ly
retouched, and utilized flakes. All three forms show smoothing or abrasion,
feathered chipping, hinged chipping, and combinations thereof, indicating a
range of uses on soft and hard materials. Further, unifacially retouched and
utilized flakes show these kinds of wear on points as well as edges,
representing a continuum of tool uses that emerges in more traditionally
defined tool types. These artifacts represent tools with little or no
manufacture that were utilized for a variety of jobs. In the case of
retouched flakes, our interpretation of kinds of wear is, of course, hampered
by our inability to distinguish between attrition due to manufacture and
attrition due to use. That some limited inferences are warranted is
indicated, however, by the presence of a similar range of wear types on both
utilized only and retouched tools.

Tables 3-15 and 3-16 summarize functional tool types, irrespective of
object type, in order to describe more clearly the distribution of tools by
cultural component. KIND OF WEAR and SHAPE OF WEAR are considered in Table 3-
15. KIND OF WEAR and LOCATION OF WEAR are tabulated in Table 3-16. Other
dimensions are not used because they are object-speci fic or were seen to offer

little discrimination among use categories. For example, ORIENTATION OF WEAR,

.-:::
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Table 3-15. Tool types: kind of wear by shape of worn area,

45-OK-11 . ....-

Wear Type Kartar Hudnut
Compon nt Component Totat

Feathered Chipping
Co rw ex 78 58 136
Conceave 47 48 95
Strai ght 172 156 328
Point - 1 1

Feathered Chipping/SCothing
Convex 5 3 5
Straight 3 3
Point 1 1 - .

Feathered Chipping/Crushing
Concav e 2 2

Feathered Chi pping/Abrasion
Coinv 1

Hinged chipping
Co nv ex 87 64 151 . -
Concave 62 62 124
Straight 134 149 293
Point 12 16 29
Notch -2 2

Hinged Chi ppi ng/oothi ng

Convex 14 12 26",. '.
Straight 5 2 7 N..."
Paint 1 1

*1. -° .

Hinged Chipping/Crushing ...

Co nv ex 15 5 20 "
Concave 2 2 2
Straight 11 1 12U-

Hinged Chipping/Abrasion
Co nv ex 3 1 4_ .. -
Straight 1 1

Smoothing , ." ."

Convex 45 36 1
Concave 9 3 12
Straight 68 47 115

Crushing/Pecking
Conrv ex 256 74 330
Concave 23 2 25
Straight 52 7 59

Ab ra si on-Gri ndin g
Conrv ex 5 2 7
Concave11
Straight 2 1 3 *" O I

TotaL 1,116 766 1,887

.- . . ... ... ......... ........... .... . .
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Table 3-16. Tool types: kind of wear by location of wear, 45-OK-I. ~.. .'

Wear Type Kartar Hudnut Total
Component Component

Feathered Chipping
Unifeciat edge 273 243 516 .-
Bifacial edge 25 22 47
Point 3 2 5
Point and edge - 6 6

Feathered Chipping-Smoothing
Unifacial edge 4 5 9-
Bifacial edge 1 1 2
P o i n t - - .
Point and edge 1-1

Feathered Chipping-Crushing
Unifacial edge 2 2

Feathered Chipping-Abrasion
Unifeciel edge 1 - 1
Hinged chipping
Unifecial edge 249 258 507
Bifaciel edge 34 19 53
Point 1 2 3
Point and edge 12 14 26

Hinged Chipping-Smoothi ng
Unifaciat edge 17 14 31
BiraciaL edge 4 1 5
Point and edge 1 - I

Hinged Chipping-Crushing
Unifaciat edge 18 1 19
BifaciaL edge 10 3 13
Terminal surface - 2 2

Hinged Chipping-Abrasion
Unifecial edge 4 1 5 -A
Smoothi ng
Edge only 122 86 208

Crushing-Pecking
Edge only 2 - 2 " * "

Unifaciat edge 121 9 130
Bifaciat edge 52 9 61
Point 1 - 1
Point and edge I - I
Surface 33 3 36
Terminal surface 123 62 185

Abrasi on-Grinding

Unifacial edge 7 -7

Bifaciat edge 1 4 4

Total 1,120 769 1,894

....... ...... ...... ... ,. - - .-
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while of undeniable potential Importance, invariably classified wear areas as " .

perpendicular to the working surface of the artifact. This Is of little help,
and since bias In the classification of wear direction (10( hand-lens

examination) cannot be assessed, it has been excluded. Attributes describing
the shape of worn areas have been collapsed Into four categories: convex, . -

concave, straight, and point. Wear classified as "irregular" has been
deleted. Attributes describing locations of wear also have been collapsed to
form five categories: edge only, unifacial edge, bifacial edge, point only,

and surface. Attributes describing kinds of wear are identical to those

presented in previous tables, and include all attributes coded on the tools in

this col lection.
Aspects of patterns observed in functional object types (Table 3-14) are,

of course, confirmed in distributions of tool types presented in Tables 3-15
and 3-16. Feathered chipping wear and hinged chipping wear are relatively

evenly distributed between cultural components, although the Hudnut component

has a slightly higher percentage of both. The proportion of smoothing wear

and abrasion-grinding wear is almost Identical In both components. The
greatest difference is in the proportion of crushing-pecking wear (30% of the

wear patterns classif ied in the Kartar component and only 11% In the Hudnut
component).

Wear located on points or points and edges is rare and is comprised

predominantly of hinged chipping and feathered chipping. The prevalence of
hinged chipping, often in conjunction with crushing, Indicates use on hard,

elastic materials, like bone, shell, or wood and tends to be found on gravers,
burins, and drills.

Wear on straight-concave-convex edges Is consistently feathered and

hinged chipping, with much lower frequencies of smoothing, crushing, or
abrasion-grinding. Feathered chipping, occasionally with smoothing, indicates

light cutting or scraping functions, or use on soft materials. High
frequencies of these tools (using tool to Indicate the worn area itself)

suggest Intensive butchering activities involving meat and hide working, and
correlate with high counts of resharpened flakes, bifacially and unifaclally
retouched flakes, and utilized flakes. Hinged chipping on edges, In

conjunction with smoothing, crushing and abrasion, indicate heavier cutting

and scraping uses on hard, though still elastic materials, again most probably
part of butchering activities. This tool type is found primarily on scrapers,

bifaces, bifacially retouched flakes, unifacially retouched flakes, and, to a
lesser extent, utilized flakes. Many Instances of hinged chipping on edges

occur in conjunction with retouching and resharpening (35%) suggesting concern
with an appropriate tool form; in this instance, with the creation and

maintenance of durable unifacial or bifaclal edge of a particular angle. .
Wear on unifacial edges is mostly feathered chipping (43%) and hinged

chipping (46%), but also includes crushing-pecking (10%), and abrasion "-
grinding (0.5%) (Table 3-16). This pattern is quite different from that

observed for bifacial edges, which consists of hinged chipping (38%),
crushing-pecking (33%), feathered chipping (26%), and abrasion-grinding (2%).
Also very different are the wear types on the edge only, primarily smoothing

• .. . ,
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(99%), with some crushing-pecking (1%). Wear on surfaces is almost totally
* crushing-pecking.

Yet another avenue for determining fool use and relationship to form Is
the compilation of edge angle measurements for selected artifact types and

wear types. Figure 3-5 shows histograms describing edge angle distributions

by wear-manufacture and wear only attributes (UTILIZATION-MODIFICATION) by
cultural component, Figure 3-6 shows edge angle distributions by selected
functional types, and Figure 3-7 shows edge angle distributions by selected .,

wear types. Table 3-17 list frequencies by five-degree Intervals for KIND OF

WEAR by LOCATION OF WEAR and shows edge angle distribution of these attributes

by component.
As shown, edge angles of worn and manufactured objects has a markedly

bimodal distribution, with higher frequencies in the range 20-60 degrees and

75-100 degrees (Figure 3-5a). Edge angles for objects with wear only have a

skewed distribution, centered in the range 10-40 degrees (Figure 3-5b). When
surveyed by cultural component, these patterns change somewhat, marking

differences in the use of certain tool types. Wear-only distributions closely
parallel those presented for the combined assemblage (Figure 3-5d,f). Wear-

manufacture, however, shows a bimodal distribution in the Kartar component,
with peaks in the range 20-60 degrees and 75-100 degrees, and a Poisson

distribution in the Hudnut component, centered in the range 20-60 degrees

(Figure 3-5c,e). The bimodal distribution for the Kartar component is a

reflection of the larger number of cobble tools in that assemblage. If we
ignore these, we see that both components have an edge angle distribution
centered in the range 20-60 degrees.

Figure 3-6 contrasts edge angle distributions for utilized flakes and

modified flakes, conchoidal flakes and tabular flakes, and flake tools and
formed tools. As shown, edge angle distributions clearly define the different
tool categories. Utilized flakes show a distribution skewed toward the range

11-31 degrees, while other modified flakes fall into a more regular
distribution centered in the range 21-51 degrees. Conchoidal flakes show a

skewed distribution very like that depicted for utilized flakes, with

* increases in frequency In the range 31-71 degrees. Tabular flakes show a
normal distribution, centered in the range 26-51 degrees. Flake tools, as a

whole, show the skewed distribution noted for utilized flakes and conchoidal ..... ,
flakes. Formed tools, on the other hand, show a normal distribution, centered -
in range 21-61 degrees, very like those presented for modified flakes and
tabular flakes.

Simple utilized conchoidal flakes fall in a distribution skewed toward an

acute edge angle range, and indicative of their use for those tasks requiring
a sharp, although fragile, edge. Retouched and resharpened concholdal flakes,

tabular knives, and formed tools all have more regular distributions occupying

a broad, less acute edge angle range, and reflecting a greater concern with
tool maintenance and tough, durable working edges.

Edge angle distributions by type and location of wear are shown In Table

3-17. Finer distinctions in tool form clearly distinguish elements in edge

angle distributions grouped under wear-manufacture and wear only categories,

selected functional object types, and selected wear types. Smoothing wear,

.....................................................................................-... -i -,
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Let us now consider If there are distinct spatial patterns within the - ,"
Kartar component by examining the distribution of functional object types and V.

associated wear patterns on house floors, on living surfaces, and in the
general component matrix, just as we did in the preceding Technological
Analysis section. Most functional object types occur In all three

assemblages, and the associated wear patterns are very consistent (Table 3-

18). Certain functional types, though, are lacking from housepit floors and
external living surfaces: resharpening flakes, gravers, net weights and
pestles. Nor did assemblages from living surfaces yield drills, anvils, or

hopper-mortar bases. Projectile points are most common In the general fill.
These differences in the assemblages may not indicate distinct activities
taking place In each area, since other artifact types consistently exhibit

tools and wear patterns Indicative of functions Identical or similar to the
missing object types. Further, most types which are lacking from house floors
and living surfaces occur In low frequencies on the site as a whole, and so

this difference may be the result of limited sampling. This may account for
the fact that pestles are found on exterior living surfaces and hopper-mortar

bases on housepit floors; otherwise we must question the assumption that these
tools are used together or at least the assumption that they were abandoned

where they were used. The higher proportion of projectile point tips on house
floors may indicate that meat processing went on in the house. Brauner (1976)
suggests that a relatively high frequency of projectile point tips on house
floors at Alpowai evidences meat preparation--assuming that the tips were

brought in with slabs of meat and removed prior to cooking. This could well
be the case at 45-OK-11, but it is, at best, a speculative conclusion.

In general, then, the same functional object types occur in the Kartar

component fill, housefloors, and living surfaces, in about the same
proportion, and with very nearly identical wear patterns. Indeed, if we
disregard the functional types and simply assess wear types, we see even less 914
difference In the three assemblages (Tables 3-19). All kinds of wear and wear

locations exhibit very similar edge angle distributions, distributions very

closely patterned after those discussed previously for the Kartar and Hudnut
component tool assemblages. This suggests that activities in these three

areas of the site were similar, entailed use of similar tool types and a
uniform use of these tools. We do, however, recognize a difference In the
composition of these assemblages in terms of duration of tool use and
maintenance. Table 3-20 presents wear-area ratios for the defined functional

types and distributions by the Kartar component fill, house floors, and
external living surfaces. There Is a marked tendency for some tools (blades,

scrapers, bifaces, drills, and hammerstones) to have been used more

intensively in structured activity areas like house floors and living 0O
surfaces. It would seem that tools used in activities in bounded areas were
more Intensively utilized, not as quickly discarded, and, quite possibly, more

carefu ly maintained.

"... -. -

. - . . •



W. -:W..% °%

97 ' " .

occurring on edges only, shows a slightly skewed distribution, with a peak in

the range 26-55 degrees (Figure 3-7). Feathered chipping wear on unifacial
edges shows a distribution skewed toward more acute edge angles In the range '.

16-30 degrees. Feathered chipping on bifacial edges and points shows a more ' -.'

normal distribution, which slightly overlaps the peak range noted for -. -.

unifacial edges. The combined curve for feathered chipping (Figure 3-7) is

unimodal, with a peak between 16 and 31 degrees. Hinged chipping wear shows a
distribution centered in a less acute edge angle range and involving a greater
variety of wear types and wear locations. Hinged chipping, occurring on

unifacial edges, bifacial edges, and points, has a broad distribution of edge

angles from 26-80 degrees (Figure 3-7), or about the same range noted for both
feathered chipping and smoothing wear. Hinged chipping-smoothing displays a

similar pattern. Crushing-pecking wear on unifacial edges, bifacial edges,

and points, shows an edge angle distribution restricted to an oblique range
from about 60-95 degrees, with a peak between 81-95 degrees. Crushing-pecking

wear on surfaces, of course, fal Is into the non-measured category.
No differences appear in edge angle distributions by wear type between

cultural components. Similar wear types exhibit similar edge angle ranges.
Shifts in relative percentages of certain functional object types do occur and

these are reflected in the observed number of some wear types, but they do not
alter the basic similarity between the two assemblages.

Distributions of edge angle measurements by wear type document

distinctions previously made between functional tool types, and tend to

support inferences about the use of certain tools (Table 3-17). Feathered
chipping wear on edges, predominantly utilized flakes, consistently produces a L

distribution skewed toward a more acute edge angle range, supporting our
interpretation of this wear and the product of light cutting use on softer

materials. Absence of crushing or abrasion associated with feathered chipping
also supports this inference. Hinged chipping wear and hinged chipping-

crushing wear on edges, primarily on retouched flakes, resharpened flakes, and
various small formed tools, has a distribution centered over a more oblique . .. .

edge angle range, supporting inferences that this wear is the product of
heavier cutting and scraping uses on harder materials, a function requiring a

more durable working edge. Smoothing wear on edges only, or in combination
with feathered or hinged chipping, consistently occurs in an oblique edge

angle range comparable to that plotted for hinged chipping wear and distinct
from the distribution illustrated for feathered chipping wear, It occurs on a

variety of functional types, but is most characteristic of tabular knives.
This name is likely a misnomer, since smoothing wear on dull edges would

indicate scraping or fleshing uses on soft, pliable materials, rather than

deep-cutting operations where heavy attrition occurs through contact with bone
and gristle. Crushing wear on edges, though relatively infrequent, falls in S) -
an even more oblique edge angle range, indicative of heavy cutting or crushing

uses, an inference supported by its high correlation with choppers, bifaces,

and retouched flakes. Abrasion-grinding wear also Is largely confined to

edges distributed in an oblique edge angle range, again suggestive of heavy,

durable tools used to cut, mash, or grind raw materials, most likely in

concert with a working base of stone.

. . -. .
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Table 3-18. Formal type and wear variables by cultural context,
Kartar component1I , 45-OK-11.

T pe/Wcar General House Lving Total
FI ll Floors Su Ces

U t

Ki nd of W ear
Feathered chipping 166 28 25 221
Hinge chi pping E 25 10 91 ' _

Hinged chippi n
/
smoothing - - 1

Loca i o of I-ear
Uni f adi at edge 204 49 33 286
Sifaciat ecgi: 18 4 2
Point only 1 - - 1
Point and unifacial edge 2 - 2

Grouped Edge Angle1-30 degrees 170 41 21 232
31-EC degrees 51 1 1I 7b

>6C degrees 4 - 2 E
Total 225 53 35 313

Linear Flake
Kind of Wear

Fee hered chipping 2 1 3
Hi reed Chipping - 4 4

Location of Wear
ni facil a edge 25 7

Grouped Edge Angl 24"- 6
1-30 degrees 2 4 6
31-60 degrees -1 "

Total 2 5 0 7

Unifacially PetoUCheo Flake
Kind of Wear

Crusning/pecking - I - I
Feathered chi pping 24 6 2 32
Feathered ChIipp ing/&nooth ing 1 - - I
Hinge- chi ppi ng 6L 6 8 76
Hinged chipping/abrasion 1 - - 1
Hinged chi ppi ng/riioothi nc 6 - - 6
Hingeo chipping/crushing - 2 - 2

Location of Wear
Unifacial edge 86 14 10 110I* Bifacial edge 6 1 - 9

Group Edge Angle
1-30 degrees 32 5 1 38
31-6C decrees 55 6 8 69
>6C degrees 7 4 1 12

Total 94 15 10 119

B if aci ally Petcuched FlakeKind of Wear '"" " '"'

Aorasi on/gri r.di ng 2 - 2
Feathered chipping 7 2 9
Hinged chipping 18 6 4 28
Hinged chipping/gnoothino - - 2

Lccation of wear
Unifaci at edge 25 6 2 33
S ifaciaL edge 4 2 2 8

Grouped Edge Angle
1-30 degrees 5 1 6

31-60 degrees 20 4 1 25
>60 degrees 4 3 3 10

Total 29 8 4 41

Resharoening Flake
Ki nd of Wear

Feathered Chipping 2 - - 2
Hinged Chi ppi n% )

. .,
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Table 3-18. Cont'd.

Type/VWear GeneraL Houses Li ings F tal.
Fill For Surfaces

Locaticn of Wear
Lnifacial edge 6 ..6
Bifacial ece 1 1"- I ' .

Grouped Edge Angle
1-30 degrees 2 - - 2
31-60 degrees 5 - 5

Total 7 0 C 7

Scraper
Kind of V;ear

AD r S s1on/grinoing 1 - 2
SMOothinc 3 - - 3
Feathered chipping 15 2 - 17
Feathered chipping/aorasion 1 - - 1
Feathered chipping/smoothing 2 - - 2
Hincec chipping 26 3 2 31
Hinged chipping/abrasion 2 - - 2
Hinged chi ppi ng,'sn oathi ng 5 1 1 7

Location of Wear
Edge only 3 - - 3
Unifaciat edge 46 5 3 54

Eifacial edge 5 1 1 7
Point and two edges 1 - 1

Grouped Edge Angle
1-30 degrees 4 2 - 6
31-6C degrees 40 3 3 46

>60 decrees 11 1 1 13

Total 55 6 4 65

Kind of Wear

Abresionigrinding 3 - 3
Smoothing 3 3
Crush i ng/pecki ng 15i 27 9 187
Feathered chipping 2 - - 2

Hinged chipping 10 ? 1 13
Hinge, chipping/crushing 10 - 10

Location of Wear
Edge only 4 - - 4
Unifacia edge 93 20 4 117
Bifacial edge 49 4 2 55
Point and bifacial edge 1 - - 1

Surface 3 - - 3
Terninal surface 29 5 4 38

Grouped Edge Angle
31-60 degrees 7 - 7

>60 degrees 140 24 6 170 1..
Surf ace 32 5 4 41

Total 179 29 10 216

B iface
Kind of Wear
Smoothing - 2 . •
Feathered chipping 21 - 3
Feathered chipping/smoothing 2 -" .

Hinged chipped 12 b 113
Hinged chipping/smoothing 2 1 3
Hinged Chi ppi ng/crushing 1

Lccation of Wear
Edge only 12 3.
Unifecial edge 15 6 1 2C
EifacilL edge 4 7

. - - 7

- .- . ' .....



Table 3-18. Cont'd.

Type/Wear Gerl louse Living Total

Grouped Edge Angle
1-30 degrees 3 1 - 4 -

31-60 degrees 14 6 3 22
>60 degrees 2 1 2 5

Total 19 8 5 32

Tabular Knife
Kind o f Weer

Abr asi on/gri ndi ng I - - 1
Svioothing 75 8 26 109
Feathered chipping 2 - - 2
Hinged chipping 1I - 1

Location of Wear
Edge only 75 8 26 109
Unifaci 51 edge 3 -- 3
i feac ia L edge 1 - 1

Grouped Edge Angl E
1-30 degrees 15 - 1 16
31-60 degrees 55 8 22 85
>60 degrees 9 - 5 1

Total 79 8 26 113

B un n
Kind of Wear

Feathered chipping 3 - -3

Location of Wear
Unifecial. edge 2 -2

Point only 1 1
Grouped Edge Angie

1-30 degrees 3 - -3
Total .3 0 0 3

G rave r
Kind of Wear

Smocothing 1 I
Feathered c hi ppinc 2 -- 2
Hinged chipping 17 -- 17
Hinged chipping/Erioothing 3 -- 3

Location of Wearr
Edge onLy edg 12

Bfc Ledge 2 -- 2
Point and two edges 8 B

Grouped Edge Angle
1-30 degrees 9 -- 9
31-60 degrees 11 -- 11
>60 degrees 1 1
Intermediate 2 - - 2

Total 23 0 0 23 J

Drill
Kind of Wear

Feathered Chipping I - -1

Hinged Chipping 4 6 - 10
Location of Wear

Unifacial Edge 3 4 - 7 * 4
Point and Two Edge 2 2 - 4

Grouped Edge Angle
1-30 degrees 2 4 - 6
31-60 degrees 3 2 - 5

Total 5 6 0 11
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Table 3-18. Cont'd.

Ty pe/Wear General House I Liv ing Total . -
F il FL oors Surfaces

Projectile Poi nt ,*% %.
Kind of Wear

Smoothing 3 5
Feathered chipping 10 -- 10
Hinged chipping 13 1 14
Hinged chipping/abrasion 1 - I

Location of Wear
Edge only 3 2 - 5
Unifacial edge 20 - - 20
Bifacial edge 4 - - 4
Point end two edges - - 1 I

Grouped Edge Angle
1-30 degrees 3 - - 3
31-6C0 degrees 23 2 1 26
>60 degrees 1 - - 1

Total i?7 2 1 30

Amcrphously Flaked Cobble
Kind of Wear
Crushing/pecking
Hinged chipping/crushing 1,-.I

Location of Wear
Bifecial edge I.-..-1
Tenminal surface -,-"1'1

Grouped Edge Angle
>60 degrees 1 - - 1 ... y-..
Surface - - 1 1

Total 1 0 1 2 .

Peripherally Flaked Cobble
Kind of Wear
Crushing/pecking 1 - 1 "" -

Location of Wear
Surface I - 1 . -

Grouped edge angle
Surface 1 _ -'-

Total 1 0 U 1

Netsinker
Kind of Wear

Crushi ng/pecki ng 2 2"-
Location of Wear

Bifacial edge 2 2 "
Grouped Edge Angle

>60 degrees 2 - - 2Total 2 0 0 2"Vo-

PestLe
Kind of Wear
Crushing-Pecking 2 2

Location of Wear
Terminal Surface 2 2 'W'

Grouped Edge Angle
Surface 2 e

Totat 2 0 0 2

-....................

. . .-.. . . .. ..
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Table 3-18. Cont'd.

Type/Wear General House Living Total
Fill FlODrs Surfaces

Hnrner stone
Kind of Wear

Crushing/pecking 63 22 11 96
Locationo Wear

Edge only - - 1 1
UnifaciaL edge 6 3 - 9
Eifacial edge - I -1
Surface - 1 - 1
Termiinal surface 57 17 10 84

Grouped Edge Anglea
>60 degrees 6 4 - 10
Surface 57 18 11 86

Total 63 22 11 96

Anv i L
Kind of Wear

Cr ushing/pecking 2 2 -4

Lucation of W/ear
Surface 2 2 -4 e

Grounded Edge Angle
Surface 2 2 -4

Total 2 2 04

Hopper Mortar Base
Kind of Wear

Crushi ng/pecki ng 2 2 -4

Location of W/ear
Sur face 2 2 -4

Grouped Edge Angle
Surface 2 2 -4

TctaL 2 2 0 4

Mi L L i ngst one
Kind of Wear

Cr ushing/pecking 11 7 2 20
* Location of Wear

* Surface 11 7 2 20
Grounded Edge Angle

Surface 11 7 2 20
Tctal 11 7 2 20

3 nde ten i na te
Kind of Wear

CruShingi'pecking 19 2 - 21
Hinged chipping/crushing 12 - - 12

Location of Wear
Ur- Ifaci1aL edge 20 2 - 2 ?
BifaciaL edge 7 - - 7
Point and two edoes 1 -- 1
Tem-i neL surface 3 -- 3

Grouped Edgpe Anglc
31-60 degrees -1 1
>60 degrees 2b 1 -29

Surf ace 3- - 3
Total 31 2 0 33

Nio- Lthic llatcrri al Or-I rteC.

.7
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Table 3-20. Funct onal type and wear area ratio by cultural context,
,- Kditar component ', 45-0K-I 1.

" nL yp Nunber cf GeneraL FiLL House FLoors Living Surfaces Tct-a

eFunctuna Typc car Areas P: 1t I
Frequenc; Ratio Fre uenc FbtiO FrequLncy RatO

Uti izedI fLoke 1 76 225/135 Is 53/32 13 35/23 312/1S
2 3C 1.E7 9 =1.6E a 1.E S 1.6"
1 14 2,
/ 4 2
5 3

UnfazieLL, I 2E 94/5C 3 15/8 2 15/E 124/""
retcucnet ft C 2 12 =1 .86 1 =1 .87 I =2.b I ./"

3 8 2 2
4 4
5 1 1

Bifa., aL Ly - 18 25/-~ 7 4/6 4 V/IC 41/',1
1 6 =.7 - -. 80 4 =.5 ." "

r, 23 3 -, . . " . ,

4 1

R- Arpe- f, a 6 7/1Z 3 0/3 7/16 4- -

1 3 =.5&- - -C.0 .437
2 2

B i ace 1 5/ 7/4
2 1 -1.' -2.5C -1.75

- 1

Li near fLa ke 3 0C/3 L .-/3

Scra~er 1 3 5b/ C - /2 1 4/2 65/21
6 2.7 1 - =2.0 =2.71

3 - 1

- 1 . - .o - -.

,.fece 70 19/87 5 6/6 9 5/1Z 3a/108
1 15 z.21E 2 =.8E9 1 .417 =.2S.
2 2 1 2
4 1

(oular knife - 34 79/6E 4 8/S 1 26/19 113/116
1 31 =.8S7 3 =.6b9 11 1.37 =974

2 21 1 6

u 1 1 3/2 3/""
2 1 z.i. ul. U

CrauEr 1 2 23/8 23/8
2 2 2.87 =Z.C?
3 I
4 2

Uri L - 1 5/3 - 6/2 11/5 .
e 1 z1.67 0 =3.Co -2.20
3 1 2

Projectile point - 84 27/102 12 2/13 10 1/11 30/126 T'A, .
1 10 =.265 - =.154 i .021 =.23B

2 7 1
3 1

... .. .. ... .. .. .. ... .- , -,

':, ;........-.......
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Table 3-20. Cont'd.

of GeneraL FiLL HousF FLoors LivintSvae TotoL

FU~U,.. ~7 WL~-L,3S Fran Luency Asti t Fr.m ucnry PotI o Fr~quency Rani 0

- J r;te' 7? 179/15~1 12 29/22 15 10/2 1/

222

4 1lJ

M-. 2 012 - L,?

E L-'tr ~ 6--/2? 2 WE119//496M4
6 1.SL 2 Z.7s ,o

44

-. 1/1 - 7/7 - 2/? C1126

F7 7 -1*DL 1C .,

* ~. 2?2 2/2 4/

~-r'-:z-:.t ~ 12 2/? 2 L12 -/

-,,.CC -1.25-IO

Pe ihrI f *. - 1,13 2 D/ 1 1/5
* ccttl( 1 .2L3 -

fWaKC, E 11/0 4 014 1/2 21

-e~i- 2/2 - Ll L

Ir.CEter c.i. 14 1/ ~ 2 251 0/1 2/'
* 2 =1.4521 =.222 - ~ 10

4

7 1- _

'TotaL niter of worn- areas/totaL nj',ber of ob ects.

F~

. . F
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CONCLUSIONS

Activity in both cultural components very likely centered on the

butchering and processing of large and small game (see the Faunal Chapter for
lists of associated species). Wear patterns consistently show combinations of
feathered chipping, hinged chipping, and smoothing, indicative of slicing,
cutting, and scraping of animal parts. Most wear in all categories occurs on
unifacial edges, a practical, durable tool form with a wide range of potential
uses. Feathered chipping wear and hinged chipping wear occurs in
approximately equal frequencies in the tool assemblages, comprising over 66%
of the total. Crushing-pecking wear, although less frequent, clearly
constitutes a significant diagnostic pattern closely correlated with the high
relative frequency of cobble tools in the Kartar component. This wear occurs
primarily on unifacial edges and surfaces and evidences processing of hard
materials, and soft materials in conjunction with a stone support base.
Choppers, hammers and anvils could be used to separate bone and ligaments from
the carcass for transport of meat, to extract marrow, and, perhaps, to prepare
bone meal. There are several instances of clear association between cobble
choppers, hammerstones, and anvils, with large, extensive butchering stations
in the Kartar component (see the Feature Chapter for listing of features and
associated tools). Pestles, millIngstones, and hopper mortar bases were used
in the processing of other materials, perhaps meat, certainly plant parts,
such as hard-shelled nuts, roots, and seeds (see Botanical Chapter).

Change over time at 45-OK-11 seems more a matter of the substitution of
certain tool types or classes rather than any real shift in economic focus.
The very even distribution of distinctive tool types and associated wear
patterns supports this. Both cultural components contained a wide variety of
tool types, with distributions reflecting markedly similar economies. The
most common artifacts in both tool assemblages were simple flake tools:
utilized flakes, retouched flakes, resharpened flakes, and tabular flake
knives. Multi-purpose forms, they exhibit all of the wear patterns
characteristic of both smal I formed tools and large unformed tools. Some
smal I formed tools do not occur In both assemblages (e.g., gravers are lacking

in the Kartar component), but these types make up only a very small percentage .
of the tool assemblage, and we will not speculate on what this means in terms
of prehistoric activities. The most obvious difference between the two
cultural components is In the greater frequency of cobble tools and greater
variety of wear patterns on cobble tools in the earlier Kartar Phase.

Other researchers have documented a similar difference between

counterpart cultural phases, the Cascade Phase, ca. 8000-5000 B.P, and later
Tucannon and Frenchman Springs Phases, ca. 5000-2000 B.P., In the Vantage and . 4

IFlower Snake River regions. The varied cobble tool industry in the former is ,
replaced by a flake tool industry In the latter (cf., Nelson 1969; Leonhardy
and Rice 1970; Bense 1972). The decreased importance of the cobble tool
industry in the Hudnut phase may reflect some substantial difference in
overall economy. Alternatively it may be related to more limited changes in
site use. Stays of longer duration In the older component, evidenced In
housepits and structured activity areas, may have resulted In the greater

.", ° ° %
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production of heavy cobble tools. The upper cultural component, which lacks-.
structured cultural features, is characterized instead by smaller, lighter,

portable tool forms. A shift in site use may well explain the relative--
absence of the less portable cobble tools, beyond simple choppers and
hammerstones that required little investment in effort. This topic will be , .

explored in greater detail in the following stylistic subsection. 1In summary, functional analysis has defined several distinct patterns in
the tool assemblages from 45-0K-11: (1) tool types and associated wear
patterns indicate that a major economic activity in both cultural components
was the hunting and attendant on-site butchering and processing of large and
small game; (2) differences in tool use within defined tool types is not
marked over the span of occupation; (3) the greatest functional difference
between cultural components is in the variability in form and use in the
cobble tool industry.

STYLISTIC ANALYSIS

This site assumes importance in Columbia Plateau prehistory because of .
the presence of housepits dated at 5100-4200 BP., matching the earliest known
occurrence of semi-subterranean dwellings in the Pacific Northwest (cf.,
Brauner 1976; Ames et al. 1981). In most culture-historical reconstructions,
this period is considered a pivotal, transition marked by the end of the late
Cascade Phase and beginnings of the Tucannon/Frenchman Springs Phase in
adjacent regions (Nelson 1969; Leonhardy and Rice 1970). While researchers
agree that the earlier and later phase assemblages are distinct, they do not
agree on how the changes in material traits reflect in the economic character
of the respective cultural systems. Until recently, it was argued that the
occurrence of housepits was confined to the last three thousand years, and
that the winter village pattern observed ethnographically was not present
until perhaps 1000 B.P. (Daugherty et al. 1967; Leonhardy and Rice 1970;
Nelson 1969; Swanson 1962). Brauner's work (1976) at Alpowa and that of Ames
et al. (1981) at Hatwai, documenting housepits in use prior to 4000 years ago,
have forced revision of past reconstructions and engendered a variety of
hypotheses to acount for a transition to semi-permanent settlement closely
linked to changing climatic and ervIronmental conditions (cf., Ames and
Marshall 1981; Brauner 1976; Browman and Munsell 1969; Rice 1974).
Prehistoric societies of the Cascade Phase commonly have been characterized as
nomadic hunters and gatherers, with a non-nucleated settlement pattern; an
adaptive system based on the seasonal movement of small family groups tied to
the availability of seasonally recurrent resources and not in large part
dependent upon any given resource (cf., Bense 1972; Rice 1974). Brauner
(1976) has criticized this view; he suggests a continuity between adaptations
in the Cascade Phase and later Plateau cultures. Certainly, the presence of
housepits on sites dating between 5000-4000 B.P. indicates semi-permanent or
recurrent settlement keyed to some dependable resource or array of resources .-. "
most likely linked to use of riverIne environments. Browman and Munsell
(1969), Rice (1974), and Ames and Marshall (1981) also suggest that an
increasing dependence upon the exploitation of root crops played a role in the

. . . . . . . .. . . . "
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development of the village pattern observed In the Tucannon or Frenchman
Springs and later cultural phases.

A question of importance in the analysis of diagnostic artifacts from

site 45-OK-11 is whether the cultural assemblage is Cascade-like or Tucannon-

like. The distinction Is more than semantic, since relatedness to one phase

or the other will cast new light on prior cultural reconstructions. If

Cascade-like, one can no longer postulate a dramatic shift of adaptive
strategy or population replacement in the period from 5000-4000 B.P embodied r

in the different phase assemblages (cf., Brauner 1976). If diagnostic

artifacts indicate closer affiliation to the subsequent Tucannon or Frenchman

Springs Phase, one must push back the period of transition between the two
distinctive cultural assemblages (cf., Ames et al. 1981). If, however,

diagnostic artifacts show no clear-cut correlations with diagnostic elements

indicative of both the earlier and later assemblages, we may conclude that the

transition was gradual and that the nature of the human adaptive system cannot

be assessed merely on the evidence of trait complexes.
It would be helpful then to review the characteristics of the different

phase assemblages. Bense (1972:43) offers a practical Identification of a

Cascade Phase assemblage in the lower Snake River region: ,AI

The lanceolate projectile point, side-notched projectile point,
edge-ground cobble, and knives are the artifact types most

characteristic of the Cascade Phase. Given a suitable sample

containing these artifact types or other types which exhibit the

lithic technique characteristic of the phase, the assemblage may
reasonably be assigned to the Cascade Phase.

Aside from these hallmarks, the Cascade artifact assemblage is also seen

to contain a varied cobble tool industry, a well-developed bone tool Industry,

and a Levallois-like reduction technique (Butler 1962; Leonhardy and Rice

1970; Leonhardy and Muto 1972; Muto 1976). Leonhardy and Rice (1970) further
state that there appears to be, at least in the Snake River region, a marked

preference for fine-grained basalt, reduced both as tabular flakes and blades.

The subsequent Tucannon Phase in the lower Snake River region is seen to
lack the Cascade and Cold Springs side-notched projectile points,

characteristic large lanceolate and triangular knives, the varied cobble tool
industry, and the Levallois-like reduction technique. Diagnostic traits

include a variety of corner-removed and corner-notched projectile points, a

variable flake tool technology, mortars, hopper mortar bases, and pestles

(cf., Leonhardy and Rice 1970; Browman and Munsel 1 1969; Nelson 1969).
Elements of a fishing technology, including hooks, valves, harpoons, and

netsinkers, are much more common (Nelson 1969; Browman and Munsell 1969; Rice .I 'A "
1974). All in all, the general conclusion Is that the quality of lithic
manufacturing decreases markedly, subsumed within more varied industries
turning out a greater variety of fine flake tools (Leonhardy and Rice 1970;

Greengo 1982), and that the artifact assemblages reflect a greater reliance on

utilization of root crops and fishing (Browman and Munsell 1969; Rice 1974; ..-

Ames et al. 1981).
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Here we will compare diagnostic artifact types recovered from 45-OK-11

with these traits outlined for Cascade Phase and Tucannon Phase assemblages.

Figure 3-8 presents the relationship of phases defined for the Rufus Woods -'
Lake project area and those identified on the Snake River, and shows "'""". -

postulated changes in the Trait complexes. The Snake River cultural sequence 4r'

is presented rather than that of the Middle Columbia River (Grabert 1968,

1973; Nelson 1969; Greengo 1982) since it is the more detailed and the more
generally accepted. We are using previously defined cultural phases and

assemblages only for the sake of comparison; we are not attempting to posit

direct physical relationship between people in the northern Columbia Plateau

and those further south. Our primary goal will be to establ ish close-. . -.

parallels for the housepit occupation at 45-OK-11 date at about 5000-4000

B.P., and determine whether it can be identified as Cascade-like or the later

Tucannon-like, or is a blending of both. We may thus corroborate or refute
the assertion made by most prior researchers that housepits are not properly

associated with the Cascade-I ike Phase.

PROJECTILE POINTS

Two separate but conceptually related analyses are used to classify

projectile points. A morphological classification is used to define

descriptive types that do not directly correspond to recognized historical
types. The classification serves as an independent check on the temporal

distribution of projectile point forms in the Rufus Woods Lake project area
and measures the distribution of formal attributes as well as point styles.
An historical classification includes recognized types with discrete temporal

distributions. A multivariate statistical program which compares line and
angle measurements taken along the outlines of the points is used to derive
metric definitions for defined types and assign our specimens to types.
Together, these analyses al low us to (1) assess formal and temporal variation

in our collection without first imposing prior typological :onstructs, (2)
correlate specimens recovered from our study area with those found elsewhere

on the Columbia Plateau in a consistent, verifiable manner, (3) develop a
typology that incorporates both qualitative and quantitative scales of

measurement, and (4) examine the temporal significance of specific formal
attributes as well as aggregates viewed as ideal types.

Eleven classificatory dimensions have been defined for morphological

classification: BLADE/STEM JUNCTURE, OUTLINE, STEM EDGE ORIENTATION, SIZE,

BASAL EDGE SHAPE, BLADE EDGE SHAPE, CROSS SECTION, SERRATION, EDGE GRINDING,

BASAL EDGE THINNING, and FLAKE SCAR PATTERN (Table 3-2). Of these, the first

four (DI-D4) define 18 morphological types. The other seven serve to describe *O 4
these types more ful ly, and permit the identification of variants within the

types.
By defining the margins of projectile points, we are able to place them

within one of the 18 morphological types. This is done by drawing straight
ines from nodes where the outline of the specimen changes direction. Figure

3-9 illustrates the technique. For a corner-notched triangular point, the

blade is defined as line segment a-A. The shoulder is line segment A-1. The
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Time Culual Snake River Rufus Woods
Scale tadito eonhardy and Rice Lake Diagnostic traits
B. P, 1970)

NUMIPU

COYOTE Plateau Side-notched points
1000 CREEK Columbia Stemmed points

Pentagonal knives

2000 <
I-

3000 HUDNUT Rabbit Island Stemmed points
Snake River Corner-notched points

TUCANNONFlake tool industry

4000

5000
Cold Springs Side-notched points

CSAE KARTAR Microblade industry

6000LateHousepits,

--------------------------------------------------------- Cold Springs Horizon
7000I Cascade points

EarlyEdge-ground cobble complex

8000
w
Z

Z ~Windlust points

g000 0 Large lanceolate and
Cr triangular knivesILU WNUTCobble tool industry

Z Levallois reduction
10000

11000

12000

1 3000

14000

Figure 3-8. Culture-historical reconstruction on the Columbia
Plateau. *-
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Table 3-21. Morphological projectile point classification.

DIMENSION I: BLADE-STEM JUNCTURE DIMENSION VII: CROSS SECTION

N. Not separate N. Not applicable
1. Side-notched 1. PLanoconvex
2. Shouldered 2. Biconvex
3. Squared 3. Oi amond
4. Barbed 4. Trapezoidal
9. Indeterminate 9. Indeterminate

DIMENSION II: OUTLINE DIMENSION VIII: SERRATION

N. Not applicable N. Not applicable
1. Triangular 1. Not serrated
2 a LnceoLate 2. Serrated
9. Indeterminate 9. Indeterminate

DIMENSION III: STEM EDGE ORIENTATION DIMENSION IX: EDGE GRINDING %

N. Not applicable N. Not applicable
1. Straight 1. Not ground
2. Contracting 2. Blade edge
3. Expanding 3. Stem edge
9. Indeterminate 9. Indeterminate

DIMENSION IV: SIZE DIMENSION X: BASAL EDGE THINNING.

N. Not applicable N. Not applicable
1. Large 1. Not thinned
2. Small 2. Short flake scars

3. Long flake sars
DIMENSION V: BASAL EDGE SHAPE 9. Indeterminate

N. Not applicable DIMENSION XI: FLAKE SCAR PATTERN
1. Straight
2. Convex N. Not applicable
3. Concave 1. Variable
4. Point 2. Uniform
5. 1 or 2 and notched 3. Mixed
9. Indeterminate 4. Collateral

5. Transverse
DIMENSION VI: BLADE EDGE SHAPE 6. Other

9. IndeterminateN. Not applicable 9 Idema

1. Straight
2. Excurvate
3. Incurvate4, Reworked
9 , I n d e t e rm i n a t e" ": , "

/ I

I: : : : :2:: : .
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neck is node 1. The stem is line segment 1-2. The base is line segment 2-a'.

Terms applied and the number of line segments vary with the two basic ,

subdivisions of form. Lanceolates generally are defined by four or fewer line" '-..•

segments (aA12). Stemmed triangular forms are defined by five or fewer line .

segments (aA123). Side-notched triangular forms are defined by five or more

line segments (aA12345). Table 3-22 lists the 18 morphological types with

descriptions, classification codes, and line segment definitions. i .
Cross-tabulation of classificatory dimensions 05-D11 supplies detailed

descriptions of the 18 morphological types and allows us to assess the
temporal distribution of formal attributes as well as that of point styles.

We might subdivide any or all of the types in terms of their basal edge shape,

serration, or flaking pattern. We can also assess the chronological

significance of concave bases, serrated margins, or regular collateral flaking . o
pattern independent of associated morphological type. Further, we can use

this information to establish variants in the basic historical types.
We have defined historical types on the basis of line and angle

measurements in order to have a consistent classification method which

utilizes published illustrations of projectile points. Other measurements

such as weight and thickness were taken on projectile points in our , . .4

collection, but problems of cost and efficiency precluded handling of

specimens from other study areas. These measurements can be included in
analyses of our points, for definition of types and type variants that will

correlate with acknowledged types, but they are not part of the initial
typological exercise. This decision is based on prior research emphasizing

the outline of projectile points as the basis of classification (Benfer 1967;

Ahler 1970; Gunn and Prewitt 1975; Holmer 1978).

Our desire for a statistically derived classification prompted selection

of a multivariate statistical method termed discriminant analysis (Nie et al.

1975). In this analysis, individual specimens are sorted into selected groups

on the basis of mathematical equations derived from analysis of cases with

known memberships. First, we assembled representative specimens for each

acknowledged historical type, and tested group autonomy through analysis of

specified discriminating variables. Then we used derived equations called

discriminant functions to assign specimens in our collection to the

statistically defined projectile point types. All cases are given a

probability of group membership, calculated as the distance a given case score .

is away from a group score. Discriminating variables--those providing the

most separation between groups--are ranked and serve as type definitions. The

outcome is a statistically defensible projectile point typology based on

traditional, intuitively derived classifications. The resulting

classification has mathematically defined ranges of variability, enabling the

researcher to quickly and consistently categorize a large collection It I 44

offers a sound, rational basis for definition of new types as well as an

explicit definition of accepted types. We can thereby correlate the Rufus

Woods Lake projectile point sequence with other chronologies in both a

quantitative and qualitative manner. For a detailed discussion of procedures

and assumptions involved in discriminant analysis see Johnson (1978) and

Klecka (1980).

"V _A
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Table 3-22. Morphological classification of projectile points: . . ...
morphological type, description, classification code and line ".. -.
segment definition.

Type Description CLassificati on Definition

1 Large Triangular N 1 N 1 aA

2 SmaLl TrianguLar N 1 N 2 aA

3 Large Side-notched I N N 1 aA123, aA1234, aA12345

4 SmaLL Side-notched 1 N N 2 aA123, aA1234, aA12345

5 LanceoLate N 2 N N sA

6 Shouldered LanceoLate 2 2 N N aA, eAl, aAl2

7 Large, Shouldered TrianguLar, 2 1 2 1 aA, aA-
contracting stem

B SmaLL, ShouLdered TrianguLar, 2 1 2 2 eA, sAl
contracting stem

9 Large, ShouLdered Triangular, 2 1 (13) 1 aA12, aAI23
non-contracting stem

10 SmaLL, ShouLdered Triangular, 2 1 (13) 2 AI2, aA123
non-contracting stem

11 Large, Squared TrianguLar, 3 1 2 1 aAI
contracting stem

12 SmaLl, Squared Triangular, 3 1 2 2 sA
contracting stem

13 Large, Squared TrianguLar, 3 1 (13) 1 aA12, aA123
non-contracting stem

14 SmaLL, Squared TrianguLar, 3 1 (13) 2 aA12, aA123
non-contracting stem

15 Large, Barbed TrianguLar, 4 1 2 1 A"
contracting stem

16 SmaLl, Barbed Triangular, 4 1 2 2 aA1
contracting stam-

17 Large, Barbed TrianguLar, 4 1 (131 1 aA12, aA123
non-contracting stem

18 SmaLl, Barbed TrianguLar, 4 1 (13) 2 oA12, aA123
non-contracting stem

-. 
, - ..
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We assembled a type collection for the Columbia Plateau of over 1,200

specimens that constituted originally defined type examples, labelled
. specimens of recognized types, or type variants that were reasonably Wel I-

dated. By critically reviewing the archaeological literature, we identified
- 23 historical types which we arranged in six formal type series (Figure 3-10).

We consistently applied distinctions based on the original type definitions,

modified, where appropriate, by subsequent research. We routinely defined
type variants, usually suggested by prior researchers, which segregate
specimens according to diagnostic patterns in morphology. Historical types
identified here represent a synthesis of projectile point types and cultural
reconstructions postulated by researchers in different areas of the Columbia

Plateau, and were not taken from any single typology or chronological sequence
(e.g., Butler 1961, 1962; Nelson 1969; Leonhardy and Rice 1970). Names are
usually those applied by the first researcher to define a specific type. We
developed variant labels by using the accepted type name fol lowed by a letter

denoting diagnostic variation. For a complete discussion of our procedures

see Lohse (1984g).
The distribution of morphological types by component is given In Table 3-

23. Large side-notched, lanceolate, and shouldered lanceolate points are .7W

predominantly associated with the Kartar component. Triangular points with
corner-notches and basal-notches are Iarge l y confi ned to the Hudnut component.
This distribution corresponds quite well to what we could expect to find given

prior typologies on the Columbia Plateau: lanceolate and shouldered
lanceolate forms in the period dating 5100-4200 B.P. and varied triangular _

forms in the period from 4200-2800 B.P.

Table 3-23. Frequency of morphological and historical types, 45-0K-11.

5 6~ McrplioLogiceL Type
3 5 6 7 a 9 10 11 12fl3f14 17 .....

Mu L u N - 12 B 10 17 1 1 2 5 1 2 - 59
Cot % 20.3 13.6 16.9 28.6 1.7 1.7 3.4 8.5 1.7 3.4

Kartar N 2 27 30 5 - 1 - - - 2 - 1 68
Cot % 2.9 39.7 "4.1 7.4 1.5 2.S 1.5

Totat N 2 39 38 15 17 2 1 2 5 3 2 1 127

Table 3-24 shows the relationship between morphological types and
recognized historical types. As shown, morphological classes correspond

closely to defined historical types. Lanceolate points correspond to Windust,
Cascade, and shouldered lanceolate categories. Shouldered lanceolates points
include Mahkin Shouldered, and some Cascade and early Rabbit Island varieties.

The two large side-notched forms are examples of Cold Springs Side-notched.

Shouldered triangular points with contracting stems represent primarily Rabbit
Island varieties. Shouldered and barbed triangular points with straight and
expanding stems are classified as Columbia Corner-notched, QuIlomene Bar
Corner-notched, and Wallula Rectangular Stemmed varieties.-

Zko 'I. 3
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Table 3-24. Cross-tabulation of morphological and historical types,
45-0K-11.

• T ,~~'. ,' ' .

, . 140~~~~Mrphotoglc at •;T)e ' ' %

Type 15 21 22 23 31 41 51 52 41 6-

S1 26 1 6 3 - 39 '

7 - - 1 4 1 - 1 - 17

S - - 6 5 ." '""--20

2 - 2 I.,....

10 - --- -"------1"-'"---1

12 2 6- -' - l 22

14.---- -- 1- I -

1? - ---- - -"_-- " - 1

Iota. 1 31 1 9 6 2 21 12 7 7 1 5 -134

Sec Fi ;.re 3-1Z f cr ke to type names.

Historic projectile point types are briefly discussed below, included are
*possible correlates with types Illustrated by other authors and metric
* measurements of selected attributes. Table 3-25 gives measurements.

TYPE 15. Windust D. N=. (Figure 3-L;m)

A small, short lanceolate form with a slightly flaring, concave basal
margin, this point does not correspond to a defined historic type but,
because of its relative proportions, It has been placed in a Windust *

variety. Although not a classic Windust type, it has its closest
correlate in specimens attributed to late Windust-early Cascade periods
A Rice 1972; Leonhardy 1970; D. Rice 1965). A related type Is Cascade
8 (Type 22).

TYPE 21. Cascade A. N=31

These points are broad, elongate Cascade types with variable flaking and ..

cross section. Ten specimens have a marked diamond-shaped cross section

and possible arris or striking platform remnant Indicative of being made
on blades. Twenty specimens have either a mixed uniform-col lateral,
collateral, or transverse flaking pattern. None are serrated. These are
solid examples of defined Cascade forms, and correspond to type specimens
ibelustrated by Butler ( 1962), H. Rice (1965), . Rice (1969, 1972),
Leonhardy (1970) and Leonhardy and Rice (1970).

- .i
. . . . . . . . . . . . .. . . . . . . .. . . .. .. . . . . . . . . . . . . . ... -.. .. .

il Thee poits ar brod,-e-nga --Cac -detype wit vaial flkn nd"*"
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Table 3-25. Selected measurements of projectile points by
'historic type, 45-OK-il.

H1 stoj icads BLade Heft Neck BLae Length/ Neck Width,/
Typ Le.ngth Width Length Width TotaL Length Beata Width4

(MM) (M) [MM) (mm) (MM y')

15 N 1 1 1 1 11
*x 180 67 130 67 .0B5 .679

21 N 27 33 33 33 27 33
x 273.1 92.4 185.7 92.5 .603 .227

sad. 72.0 17.3 47 17.3 .063 .226

22 N 1 1 1 11
x 136 67.5 212 67.5 .391 .459

23 N 8 9 9 9 8 9
x 288.8 67 159 66.5 .672 .261

s. d. 71.4 11.5 72.2 11.8 .1025 .264

31 N 33 39 39 39 33 39 A
x 314 85.1 132.6 62.7 .706 .692 hp a

s.d. 85 .5 21.83 403.1 16.9 .076 .251

41 N 2 2 2 2 2 2
x 268.2 88.2 102.2 62 .732 1.196

Sd. 155.2 2.47 7.42 4.94 .089 .169

x 228.3 71.4 76.6 53.3 .756 .521

s.d. 53.3 13.1 25.7 13.5 .068 .207

52 N 10 12 12 12 10 12
x 1.6 84.7 54.6 36.8 785 .505

s.d. 84.7 9.92 20 7.9 .079 .178

53 N 53 27 7 7 7 7 7
x 17.4 65.1 63.2 35.3 .757 .270

s.d. 25.6 16.4 9.5 12.2 .023 .321

61 N 7 7 7 7 7 7
x 238.3 84.1 91 54.3 .719 .997
s. d. 58.7 15.1 14.3 9.8 .040 .141

62 N 1 1 1 1 1 1
x 398 135.5 i1l 80.5 .782 .870

63 N 3 3 3 3 3 3- "
x 189.7 68.8 66 36.3 .739 .979

s.d. 27 7.5 4.8 2.02 .043 .072

64 N 3 3 3 3 3 3
x 252.8 76.2 58 37.3 .821 .767

s.d. 112.7 27.4 26.8 6.8 .023 .05B O -"

1 Sea Figure 3-10 for key to type names.

. ..-.. . . . . . . . . . . . . .. .
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TYPE 22. Cascade B. N=-

The single specimen is a roughly flaked lanceolate form with a notched

base. Made on a thin, twisted flake, It has been only partially reduced
on both the dorsal and ventral surfaces. This specimen Is not a

particularly good example of this Cascade variant, but has closest -..
parallels in forms assigned to the earliler Cascade subphase (ca. 8000-
7000 B.P.), and illustrated by Rice (1972), and Leonhardy (1970).

TYPE 23. Cascade C. N=9

rlongate, often delicate lanceolate forms, with regular, symmetrical -

outlines, these specimens correspond to the classic Cascade Type first
defined by Butler (1962). Five specimens have the diagnostic diamond-

shaped cross section and probable arris remnants characteristic of having

been made on blades. Two examples are serrated. These very closely
resemble illustrations assembled by Butler (1962), H. Rice (1965), D. I j

Rice (1969, 1972), Leonhardy (1970), and Leonhardy and Rice (1970).

TYPE 31. Mahkin Shouldered Lanceolate. N=36

This Is the most common class recovered at 45-0K-11, and consists of

large to small, short, slightly shouldered Ianceolate forms with variable
outlines and flaking patterns. Most appear to have been made on thick

flakes, although five examples probably were made on blades. This is not
a well-defined type elsewhere on the Plateau, although comparable

specimens have been found scattered throughout late Cascade and Tucannon
or Frenchman Springs assemblages (Rice 1969, 1972; Leonhardy 1970; Nelson

1969; Greengo 1982; Grabert 1968). Their presence in any quantity seems

to be more characteristic of assemblages on the upper Columbia River,
with frequency increasing as one moves northward (cf., Nelson 1969;

Chance and Chance 1982; Sanger 1970b). Lack of a previous type

definition has prompted us to name these specimens Mahkin Shouldered and

to develop a definition based on the large number recovered from sites in
our project area. It appears that these represent an early form
transitional to the defined Rabbit Island series, and may be the likely

ancestors of the smaller, shouldered triangular points that become common

In the late Frenchman Springs or Hudnut Phases.

TYPE 41. Cold Springs Side-notched. N=2 *0) (I

Two specimens are Identified as Cold Springs Side-notched, large side-

notched forms with a lanceolate outline and variable cross section.
These Indicate a late Cascade subphase affiliation, sometime after the

7000 B.P. date given to the Mt. Mazama eruption, and characteristic of
the so-called "Cold Springs Horizon" (Butler 1962, 1965). This type, as "r

presently defined, Is a large, variable class of related forms.

- .,
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Illustrated examples (H. Rice 1965, 1972; Nelson 1969; D. Rice 1969,
1972; Leonhardy 1970; Butler 1962; Leonhardy and Rice 1970) include a

variety of forms with triangular to lanceolate outlines, col lateral to
variable flaking, and well-defined side notches and squared basal margins :... =
to slight lateral Indentations and rounded basal margins. On the ..-.-..

Columbia Plateau, this type is seen to date In the period 7000-5000 B.,
yet in the northern Great Basin and Idaho, a similar form, the Bitterroot
Side-notched Is documented to date from prior to 7000 B.P. up to at least

2000 B.P. (cf., Butler 1962, 1978; Swanson 1962). One specimen (M#1795)
appears to be a good representative of illustrated Cold Springs Side-

notched specimens. The other (M#424) is more similar to some Bitterroot - --

Side-notched examples, and thus, fal Is more closely in line with the
period 5100-4200 B?. establ ished for the Kartar component at 45-0K-11.

Infrequent In our project area and In excavations along the middle and
upper Columbia, it is Impossible to assess accurately the temporal
duration of these forms, beyond stating that they are considered

characteristic of the late Cascade subphase.

TYPE 51. Nespelem Bar. N=21

Like the Mahkin Shouldered Lanceolate discussed above, this Is a type

newly defined on the basis of the assemblages from project sites (Lohse

1984g). Isolated examples are fairly common on the Columbia Plateau, but
have usually been classified as variants of the Rabbit Island Stemmed
Type (e.g., Swanson 1962; Nelson 1969; Greengo 1982). The points are
sufficiently distinct and frequent In the project area to justify

defining a separate type. These specimens are thick, squat triangular
forms with slight to well-defined sloping shoulders, and contracting,

rounded stems. One example appears to have been made on a blade. Five
are irregularly serrated. Sixteen specimens have markedly variable
irregular flaking patterns. Comparable specimens are Illustrated by Rice
(1969, 1972), Nelson (1969), Greengo (1982), and Chance and Chance .-

(1982).

TYPE 52. Rabbit Island A. N=12

Recovered specimens are large, thick triangular forms with squared
shoulders and contracting stems. Two are serrated. All have variable

flaking patterns. This type Is characteristic of the Frenchman Springs

Phase defined by Swanson (1962) and Nelson (1969). Infrequent in
collections on the lower Columbia River, where they are occasionally
found in Tucannon Phase assemblages with Columbia corner-notched forms, -joy

this type is considered characteristic of the period from about 4000-2000
B.P. Comparable specimens are illustrated by Swanson (1962), Nelson
(1969), Rice (1969, 1972), and Greengo (1982).

........................................ ............ ........ ..... ...



TYPE 53. Rabbit Island B. N=7

All specimens are small, often delicate, triangular forms with
markedly contracting stems. Five are serrated. Two show a fine mixed
uniform-collateral flaking pattern. This variant of the Rabbit Island

Stemmed Type appears characteristic of the latter part of the Frenchman
Springs Phase, dating from about 3000-2000 B.P. (Nelson 1969). Nelson

(1969), Swanson (1962), and Greengo (1982) show comparable specimens.

TYPE 61. Columbia Corner-notched A. N=7

Specimens assigned to this type show variable haft treatment, with
straight to expanding stems, on large, slightly barbed triangular

forms. They have a generally crude appearance, with slightly
irregular outlines, and variable flaking patterns. Best defined by
Leonhardy and Rice (1970), this type Is seen to mark the Tucannon
Phase (ca. 5000-2500), although similar forms continue to appear well

into the later Harder Phase (ca. 2500-800 B.P.). Comparable specimens
are presented in Rice (1969, 1972), Nelson (1969), Leonhardy (1970),
and Greengo (1982).

TYPE 62. Quilomene Bar Corner-notched. N=1

The single example is a large triangular form with slightly barbed
shoulders and straight to slightly expanding stem. Flaking is ' -

variable, and the lateral margins of the blade exhibit deep notches .,-..

about midway down the sides. Defined by Nelson (1969), this type is "'.-. ..
part of a larger Quilomene Bar series which includes various basal-
notched varieties, and is thought to date sometime after 2500 B.P.,
with similar forms occurring well into the late Cayuse Phase (ca.

2000-0 B.P.). Comparable specimens are i l lustrated by Nelson (1969)

and Greengo (1982).

TYPE 63. Columbia Corner-notched B. N=3

Small triangular points with slightly barbed shoulders and generally

expanding stems, these specimens are smaller variants of Columbia
Corner-notched A. Leonhardy and Rice (1970) illustrate similar
examples as characteristic of the Tucannon and Harder Phases.

Comparable specimens are also illustrated by Nelson (1969), Leonhardy

(1970), and Greengo (1982). 4

TYPE 64. Wallula Rectangular-stemmed. N=3

Two of the three examples classified here are good examples of the
type as defined by Shiner (1961), with small, narrow triangular ..

blades, straight to slightly barbed shoulders, and essentially

straight, elongate stems. The other specimen (M#2000) is an aberrant

-...........-.........
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form; a large triangular point with a slightly excurvate blade margin,

downward projecting barbs and a delicate straight stem. Classified as

Wallula Rectangular-stemmed primarily because of the slight bars and

straight-sided stem, this specimen Is probably better referred to as

an aberrant example of a Columbia Corner-notched A, or, perhaps, a

previously unrecognized type. Certainly, its associated radiocarbon date

of 4757±157 B.P., (B-4288) precludes assignment within the Wallula

Rectangular-stemmed type as now defined. The two other specImens are

comparable to forms Illustrated by Shiner (1961), Nelson (1969), and

Greengo (1982), and dated to the Cayuse Phase (ca. 2000-0 B.P.). Shiner

(1961) and Nelson (1969) suggest that this type Is related to the

Columbia Stemmed series, and may in fact, represent a form transitional

between that type and the earlier Columbia Corner-notched or Quilomene
Bar Corner-notched varieties. This suggestion Is particularly
interesting given the aberrant specimen typed as a Wallula Rectangular-

stemmed and dated to the Kartar Phase at 45-0K-11, although we cannot in

any way postulate an actual historic connection. -.

The distribution of historical types closely parallels that observed for
morphological types, with a fairly good separation of lanceolate and side-

notched types in the Kartar component and triangular corner-notched and basal-
notched types in the Hudnut component (Table 3-26). There is some overlap in

the two major components, particularly in the Cascade A and C categories,

where 28% of the specimens were recovered from the upper zone. If we refer

back to Appendix B, Table B-1, we see that all but two of these specimens were
recovered from Zone 53 in the lower fill of upper Housepit 1. This Indicates

that at least one occupaticn properly attributable to the Kartar Phase was
included in the upper Hudnut Phase zone assemblage.

Table 3-27 further clarifies the stratigraphic distribution of projectile

point types by Illustrating the type distribution within the Housepit 1

excavation block. It clearly shows that Zones 53 and 61 are transitional

between the two separate component or phase assemblages, with both lanceolate

and triangular point types. Further, a check on the actual unit level
provenlences of these point types reveals that the Cascade and shouldered

lanceolate varieties underlie the Rabbit Island, Columbia Corner-notched and
Quilomene Bar Corner-notched varieties in the fill of upper Housepit 1. The

distribution presented In Table 3-28 for the Housepit 4 excavation block
reveals an even clearer stratigraphic separation of point types. In this

excavation area, there is a very clear separation of Windust, Cascade, . -

shouldered lanceolate, and large side-notched types In the lower Kartar

component from Rabbit Island and Columbia Corner-notched types in the upper
Hudnut component. The overlap of diagnostic types In the Housepit 1

excavation block simply shows that the definition of analytic zones In that
area did not differentiate between earlier and later occupations, not
surprising given the jumble of cultural materials In the fill of the large pit
feature, and the lack of structured features. A differential distribution of

point types between components is clearly represented, and, perhaps more

interestingly, a fairly tight zone of transition between the two separate

.-.................-....-..-........ '.



Tabile 3-26. Hi stor ical projecti le poi nt type d istributi!on w ith in two major
components, 45-OK-li.

Hi stori cal Type1

1 T21 22 23 31 41T51 52 53 61 62 163 164 Tol

Hudnut N - 8 - 3 7 1 2 10 6 4 1 2 2 55
cot % 14.5 5.5 12.7 21.8 18.2 10.9 7.3 1.8 3.6 3.8

Kartar N 1 22 1 6 29 2 5 - - 3 - - 1 70
Cot % 1.4 31.4 1.4 8.6 41.4 2.9 7.1 4.3 1.4

Total N 1 30 1 9 36 2 17 10 6 7 1 2 3 125

See Figure 3-10 for key to type names.

Table 3-27. Historical projectile point type distribution, Area 5/6
(Housepit 1 area), 45-OK-li.

Historical Type
1

Zone - Total
15 21 22 23 31 41 51 52 53 61 62 63 64

51 - - - - - - - - - - I

52 - - - I I - 3 2 1 - - - 1 9

53,61 - 7 - 1 3 - 1 2 2 1 - - 17

54 - 2 - - 3 - - - - - - 5

55,62 - 2 - - 2 - - - - - - - - 4
63:64

56.65 - I - - 4 1 2 - - - - - 8

LTotal - 12 - 2 13 1 5 3 3 2 1 - 2 44

1See Figure 3-10 for kay to type names.

TablIe 3-28. Historical projectile point type distribution, Area 4,
45-OK-i 1.

Historical Type
15 21 22123 31141151 525 616 614 oa

Al~~~5 -1 62 - 3 - - -

42 - - - - - - - - - - - -

43 - 6 - - 2 - - - - - - - - 8

46 1 - - - - - - - -

Total 1 6 - 1 2 1 3 - - - - 1 - 15

1See Figure 3-10 for key to ty pe namea.
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phase assemblages. This context, and the radiocarbon dates defining the two

cultural components, suggests a very short period of time separating the

deposition of the assemblages of the two phases--perhaps as little as 150-200

years. Plates 3-1 and 3-2 illustrate the distribution of projectile point

types in the Housepit 1 block excavation and In the site as a whole. Only

those points associated with a defined feature are shown. * ,".'

A large portion of the projectile points in the collection were made on

jasper flakes (32%) (Table 3-29). Opal (20%), chalcedony (14%), fine-grained

basalt (12%) comprise other frequent material types. Basalt, quartzite,
petrified wood, although common, constitute only 16% together. Over 85% of

all corner-notched and basal-notched projectile points are of cryptocrystallne

stone; lanceolate and side-notched points never exceed 64% cryptocrystalline.

Basalt, fine-grained basalt, and fine-grained quartzite are common materials .. .

for the earlier lanceolate and side-notched projectile point types (basalt--

10%; fine-grained basalt--16%; fine-grained quartzite--6%). Twenty seven

percent of the Cascade point types are made of basalt and fine-grained basalt,

a characteristic noted by Leonhardy and Rice (1970).
Twenty-one projectile points in the collection were identified as having

been made on blades (Table 3-30), 16% of the total and 25% of the lanceolate

point types. If shouldered lanceolates are not considered, 36% of the Cascade

types appear to have been made on blades. In fact, onv one non-lanceolate

point type was Identified as a possible blade: a Type 51 Nespelem Bar

recovered from the uppermost zone in excavation Area 4. A high incidence of

Cascade types on blades is considered a diagnostic characteristic and evidence

of the Levallois-like reduction technique Identified in the Cascade Phase

(Leonhardy and Rice 1970; Bense 1972; Muto 1976).

Serrated margins are confined almost completely to the Rabbit Island

Series points (Types 51, 52, 53), although isolated examples occur in the

Cascade C and Columbia Corner-notched B categories. It is most common in

Rabbit Island B, where 71% of the recovered specimens have serrated margins.

Evidence of burning and possible heat treatment was not common in any

projectile point type, with the highest percentages occurring in the

shouldered lanceolate (14%), Nespelem Bar (19%), and Rabbit Island B (14%)

categories. Whether this classification represents heat treatment or simple

introduction to fire we cannot say.

Flaking pattern does not provide any real separation in the historic

projectile point types, except at the most general level, where we can say

that fine cullateral and transverse flaking occurs only in the Cascade and

Mahkin Shouldered varieties (Table 3-31). Yet, even here, only 7% show

collateral or transverse flaking, with a high of 12% In Cascade A. Easily the

most common flake scar patterns in all types are variable and mixed, although
mixed does occur in greater frequency in the Cascade A (50%) and Mahkin .1

Shouldered (34%) categories.

Tabulation of attributes considered diagnostic of Cascade type projectile

points (cf., Butler 1962; Nelson 1969; Leonhardy and Rice 1970) has produced

the following results: the earlier Cascade and Mahkln Shouldered varieties

show a higher proportion of specimens made of basalt and fine-grained basalt; ..... .

Cascade types commonly appear to have been made on blades; only Cascade types

. . .. . . . . . . . . . .
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Table 3-31. Flaking pattern by historical projectile point type, 45-OK-11.

Histoifcal Type'

Variable 1 12 1 5 20 1 16 9 4 4 1 2 2 78 ' "-" " "
Un- --form

ixed- Is 2 13 1 3 2 1 - - 39--

CoLLeteral 3 - 1 5- - -

Tranaveram - 1 - -- . .-- -_" -.- -

Indate.lnenti - - - 4 - - - 5- 1.

Total 1 32 1 9 3. 2 19 9 6 6 1 2 3 129

Be* Figure 3-10 for key to type namn.

show fine collateral and transverse flaking and more often show a mixed flake

scar pattern. The specimens identitied as Rabbit Island Series, Columbia
Corner-notched, Qu i Iomene Bar Corner-notched, and Wal lula Rectangu lar-stemmed
are more often made from cryptocrystalline stones, are characteristically made
on flakes, and tend to be less careful ly reduced.

Thirty-two of 131 projectile point fragments recovered from the site
(Table 3-10) are sufficiently intact to be assigned morphological codes (Table
B-i). These have been classified to morphological types but have not been
subjected to discriminant analysis. Those examples which are only blade ,
fragments are difficult to classify, but fragments of stems or hafting

elements provide fairly reliable indicators of type affiliation.
Plate 3-3 shows the distribution of fragments by area-zone and cultural

component. The Hudnut Phase is marked by shouldered and stemmed triangular
fragments, while the Kartar Phase is characterized by lanceolate blades and
bases. The stratigraphic distribution of projectile point fragments thus
closely mirrors the placement of historical point types. Further, lanceolate
fragments clearly mark Analytic Zone 53 and perhaps Analytic Zone 52 as

transitional between the Kartar and Hudnut Phase occupations. The stemmed
triangular fragment (Plate 3-3;dd), from the floor of Housepit 12 (Analytic

Zone 64) which is roughly dated betweeen 5000-4700 B.P., confirms the early
provenience of the stemmed triangular point (Plate 3-2;e) from the floor of
Housepit 6 and radiocarbon dated at 4757±157 B.P. The basally notched stem
from Analytic Zone 35 (Plate 3-3;t) is quite similar to a recognized Windust

type (cf., Rice 1965; Rice 1969, 1972; Leonhardy and Rice 1970) and could
indicate a very early occupation in the project area. A radiocarbon date of

5171+151 B.P. (B-4292) from the Feature 122 living surface in Analytic Zone 35
makes It doubtful that this point, if Windust, is in primary context. It
certainly could have been picked up from an older surface by site inhabitants.
Also, the small size of the stem fragment and Its rather squat appearance are
rather atypical of defined Windust forms. The evidence suggests, then, that
this point, like the large, stemmed triangular points, may represent an , '.
undefined type or type variant indicative of the latter part of the Kartar

, - *.•- *-4 .
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Phase. If this specimen does date to the period from about 5400-5000 B.P., or
the earliest dated evidence of occupation at the site, it may have correlates
in the McKean-Duncan-Hanna continuum Identified on the Plains (Wheeler 1952,

1954; Reeves 1969). Similar forms are attributed to the Caix Phase (ca. 4500-
3300 B.P.) in the Kootenai Canyon (Roll 1982) and the Slawntehus Period (ca. "... -. *

7500-5500 B.P.) at Kettle Falls (Chance 1982).
In summary, Cascade types, Cold Springs Side-notched, and the Mahkin

Shouldered type characte.-ize the lower Kartar Phase component, and exhibit all.
the hallmarks of those projectile point types defined for the Cascade Phase.

Rabbit Island stemmed, Columbia Corner-notched, Qu IIomene Bar Corner-notched,
and Wal lula Rectangular stemmed types mark the upper Hudnut Phase component,
and seem reliable correlates of those types characteristic of early and late
Tucannon In the lower Snake River region and Frenchman Springs Phases In the

Vantage reg on.

COBBLE TOOLS

Excavation at 45-0K-i1 produced a collection of 419 cobble tools. The
majority (82%) were found In the lower cultural component. Specimens range
from a possible core and utilized flakes and spalls to flaked, pecked, and

ground formed objects. Choppers and hammerstones are the most common
elements. The varied nature of this assemblage, the size of the collection
relat' e to those of other sites in the project area, and the possible
temporal diagnostic significance prompted us to develop a classification

Independent of that presented in the preceding technological and functional
sections. We discuss these tools at some length because a cobble tool
industry is held to characterize Cascade Phase atsemblages (cf., Leonhardy and "'""'"" --

Rice 1970; Bense 1972).

Our discussion is based on a paradigmatic classification very like that
used in the preceding sections. Differences include the larger number of
functional types established for cobble tools, and more associated dimensions
and attributes keyed to description of cobble tool forms. Table 3-32 presents
a complete list of classificatory dimensions and attributes. We were only

partly successful in our attempt to describe the cobble tool assemblage. We

can describe tool types by diagnostic attributes of manufacture, wear, and "
overall configuration, but we cannot adequately establish the relationship of
manufacture and wear on a single cobble. These forms are asymmetrical, lack

obvious, consistent landmarks, and exhibit endless variation In shape and in

the number and association of discrete patterns of wear and manufacture. Nor
have we a reliable way to separate wear from manufacture. Examples which are

clearly either manufacture or wear are common, but the vast majority of cobble
tools fall into the grey area between them. By describing the obvious
morphological characteristics and diagnostic elements of manufacture and wear,
we will be able to sort out significant patterns comparable to those defined
by prior researchers. But we must acknowledge that, short of describing every
specimen Individually, we are forcing a broad range of variation into very .

stiff, confined categories that may not reflect the actual use of these tools.
Moreover the majority of these tools were used for a great many tasks, some

ITI- - . . -. : .. . . . . . . . .!:?
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Table 3-32. Cobble tool classification.

j DIENSION 1: OBJECT TYPE DIMENSION VII: DIAGNOSTIC OF MANUFACTURE

Utilized f'lake UnifacieL edge
UnifaciaLLy retouched fluke Bifaci mL edge
Bifecialty retouched fiske Facet
Resharpening fLake Beveled facet
UtiLized spelL Convex surface
Core Fiat surface
Anivi L Concave surface
91 face Point
h~o per Notch _

Edge ground cobble Girdle
Hammerstona WelL
Hopper mortar bass None%
IbuL Other
Mllllngatone
Mor tar DIMENSION VIII: WEAR LOCATION-NO MANUFACTURE
Net weight
Pori ph eraL Ly flaked cobble Surface
Pestle Edge (naturaL or flaked] A

*Tabular knife End %% .
Indeterminate Margin

Not applicable
DIMENSION II. MATERIAL

DIMENSION D(: WEAR
BaSalt
Qurtzite Polishing
Grani tic Smoothing
Porph ryti c Bettering L
Other Crushing

Abrasi on
DIMNdSION III: SIZE Grinding

Flaking
Length - mm None
Width - mm Indeterminate
Thickness - am

DIMENSION X: WEAR LOCATION-MANUFACTURE
DIMENSION IV: TOOL. AREAS (1-9]

Proximal edge
DIMENSION V: WEAR AREAS (1-9) Distal edge

LateraL edge
DIMENSIONi VI: MANUFACTURE Adjacent edge

Separate
Flaked surface Whole facet
Fleked edge/margin Partial facet

IFluked end Not appLicable/Indeteui nae
Pecked surface
Pecked edge/margin DIMENSION XI: WEAR LOCATION-OBLE
Pac ked and
Ground surface Cortex
Ground edge/margin Interior
Ground end Interface
None Not appticable/Indatermi nate
Indeterminate

......................................................................A.!.~ ., %
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requiring purposeful shaping of the cobble, but most simply calling for the
use of any available round rock. It might be argued that diagnostics
presented here are products of sustained, control led use, wherein facets,

bevel led facets, wells, etc., are by-products of function, and not
manufactured or functional ly designed features. The number of separate wear
patterns typical of each cobble tool supports this. In the discussion that
follows, however, we have assigned each cobble a single manufacture or wear
classification Irrespective of the number of identical, separate areas of
manufacture or wear on the stone. Separate tools are counted only if areas of
manufacture or wear are distinctly different. -.

Most of the cobble tools were made either of basalt (32%) or unidentif led
metamorphic and igneous stones (28%) (Table 3-33). Quartzite (19%) and

granite (17%) occur in lower frequencies, with the lowest number of specimens
In the porphyrtic Igneous category (3%). There does not seem to be a clear
preference In the use of particular stones for certain tools or classes,
except In the categories subsumed under "utilized flake spall", which could be
assumed to be material-dependent at the outset. It may be that size or shape
of the naturally occurring cobble was more critical, since crude chopping
chores do not require especIally sharp flaked edges, and hammers need only be
of a dense material. Of course, another concern would be the strength or
durability of the tool edge or surface; the materials analysis presented here,
however, is not so finely dIscrIminant. We have noted already that the two
cultural components differ in terms of stone selection: basalt and quartzite
predominate in the Kartar Phase assemblage, while granite and other stones,
are most common In the upper Hudnut Phase assemblage.

The majority of cobble tools in both components show no manufacture
(Table 3-34). This is most marked in the Hudnut component, where types of
manufacture do not exceed 16% in any category. Unifacial edges in the Kartar

component, however, comprise 41% of the tool assemblage, a percentage
reflected by the much higher frequency of flaked choppers (Table 3-35). Most
cobbles were either utilized as found or reduced to a steep unifacial edge for
chopping or cutting. More Intensive reduction is rare, Indicating a
preference for tools of the moment. Neither component has very many cobbles
with facets and bevelled facets; most of these fall in the pestle and hammer
classes. Listed here as the result of manufacture, these could just as easily
be products of wear. Flaking is the most common kind of manufacture,
accounting for 56% of the cobble tools in the Kartar component, and 34% of the
cobble tools in the Hudnut component. Pecking amounts to just 6% of the
manufactured cobbles noted In the Kartar component and 14% of those in the
Hudnut component. Flaking is an important characteristic of choppers, flake

spal Is, and some indeterminate forms. It also was used to fashion many of the

anvils, milling stones, and hopper mortar bases. Pecking spans a broader r")0 4

range of functional types but appears characteristic of only the mauls and
pestles. Further, pecking as a form of manufacture is much less frequent in
the Kartar component, probably not as a consequence of a shift In
manufacturing technique but of the much wider range of tool forms. Those
forms that characteristically were pecked In the Hudnut component, i.e., mauls
and pestles, also were made by pecking in the lower component.

•..- .. .. : :-
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Table 3-36 presents a description of the kind of wear and the location of

wear by cobble tool type. Choppers reveal the most variability in kinds and

locations of wear. Kinds of wear (with the exception of grinding) are what we

would expect on heavy chopping and hammering tools often used in conjunction

with a base or anvil. The extremely variable location of the wear, however,

is intriguing. Specimens have wear all along flaked margins; wear extending

past areas of flaking onto adjoining surfaces; Instances of battering on an

end completely separated from the flaked edges; and, perhaps most perplexing, - ,

areas of grinding and abrasion at the distal end of flake scars, where these

terminate at the intact surface of the cobble, well away from the sharp

unifacial or bifacial edge. Several also have grinding or abrasion extending

up arrises, fol lowing the margins of flake scars on one unifacial surface,

overlapping onto the surface itself, but not extending onto the flaked edge

which shows expected crushing and battering. These tools appear to have had

multiple uses, and, more than that, no consistent mode of use. They seem to

have served as choppers, hammers, abraders, and, perhaps, hand milling stones.

The wear patterns on hammerstones are similar, although less complex, and

fewer of these are the result of grinding or abrasion. Wear patterns on L

pestles and mauls are largely predictable. One point of interest is the

occurrence of ground or polished facets along the lateral margins of several

pestles, extending from working end to working end. Like choppers, these

pestles probably had at least two uses--crushing, perhaps associated with use

of a hopper mortar base; and grinding in the manner of a hand milling stone

likely associated with a grinding slab.

Other cobble tools by and large exhibit normal patterns of wear kI_

associated with traditionally postulated uses. An exception is the

indeterminate category, which contains quite a range of variation in shape,

manufacture, and wear pattern. These are primarily hand-sized, rounded cobble

tools, with wear patterns very like both choppers and hammerstones, and

exhibiting some aspects of the complex associations of grinding, abrasion, and

battering described above.
Another exception is the ubiquitous edge-ground cobble (cf., Crabtree and

Swanson 1968; Simms 1971; Bense 1972). Specimens in our collection are

similar to the choppers and hammerstones in configuration, but lack flaking or

extensive battering. They exhibit facets along two or more lateral margins or

ends, apparently a product of grinding and crushing-battering. Along some

parts of the facets are striae, which are either oblique or parallel io the

longer axes of the cobble. Wear is not entirely grinding, as crushing or

massive attrition form parts of the encircling facets. Use is problematical,

although it seems certain that these forms were created by some combination of

crushing, battering, and grinding. Butler (1962) found similar forms in

association with a milling slab at Weis Rockshelter, and suggested that they 4

were a form of hand millingstone. Our specimens seem to partially corroborate

this inference. They certainly do not resemble the blade hammers described by

Crabtree and Swanson (1968).

While we note considerable variablity in the wear patterns and

manufacturing characteristics of these cobble tools, very few of them show

separate, distinctly different patterns of wear (less that 3% of the total In
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* Table 3-36. Kinds of wear and locations of wear on cobble tool type,
N 45-OK-1 1.

Cobble Tool Type Kind of Wear Location of Wear Kertar Hudnut Total
Component Component

Utilized t'Lake/ Smoothing DiataL edge 3 -3

SPOlL NA-Indeterminate 1 1

Battering NA-Indetensmi nate 3 1 4

Crushing DistaL edge a 8
LeteriaL edge -I

Separate 112
NA-Indetermi nae 14 5 I9

Abrasion NA-Indeterminate -2 2 -

Flaking Separate -1

NA-Indeterminate 415

Indeterminate NA-Indeterminate I

None NA-Indeterminate 15 2 17

peripherally Battering Separate 2 -2

flaked cobble
Crushing Separate 3 -3

None NA-Indtenai nets 3 -3

Amorphously Bteig NA-Indeterminate i-I
flaked cobble

None NA-Indeterminate 7 -7

ChOopper Poli shing Distal edge I-
NA-Indeterminsa I I

Smoothing proximal edge 10 1 1
Distal edge 14 1 15
Lateral edge 7 1 8
Separate B1 9
ALL facet 1I
NA-Inde term ina te 5 .5

Battering Proximal edge 3 -3

Distal edge 11 - 1
Lateral edge 5 - 5ISeparate 7 - 7
N-Indetermi nate 13 2 15

Crushing Proximal edge 17 -17

Distal edge 87 11 98
Lateral edge 35 3 38
Adjacent edge 6 - 6
Separate 23 2 25
NA-Indetermi nate 33 3 36

Abrasion proximal edge 1 - I
Distal edge I -I

Lateral edge I-I
Separate 2 -2

NA-Indeterminate 10 1i
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Table 3-36. Cont'd.

Cobble TooL Tp ido Weer Location of Wear Kartar tiudnut Toa
Component Component .

Grinding ProximaL edge I I
DistaL edge 4 1 5
LateraL edge 3 - 3
Separate 3 -3

ALL facet I -I

N-Indeterminsa I - I .

Rlaking Distal edge 3 2 5
LateraL edge 2 1 3
Adj acent edge 1 - I
Separate I -I

N-Indete minate 4 -4 -

None LateraL edge I - I
NA-Indeterminate 45 2 47

Hammerstone Smoothing Separate 1
NA-Indetermi nate I I

Battering NA-Indeterminate 6 6 22

Cruehing Proximal edge I I Ilk
Distal edge I-I
Lateral edge I-
Separate 1
ALL facet 2 - 2
N-Indeterminate 33 25 58

Abrasion N-Indeterminaote 2 -2

Grinding Proximal edge 1 A
Distal edge I-I
Lateral edge I-I
ALL facet 2 2 4
NA- Inde term ina te 2 3 5

Flaking ALL facet I -I

Edge-grounid Crushing Distal edge I
cobbLe ALL facet 3 -3

Grinding Distal edge I - I
ALfacet 3 1 4

Maul Smooth i ng NA-Indeterminate I -I

Battering Proximal edge i- I
Distal edge I -I

ALL facet 1 1
Partial facet I-I

Crushing Proximal edge I-
Distal edge 2 -2

ALL facet 1 12
IFPartaiL facet I I S' 4

NA-Indetermi note 4 1 5 -

Abrasion NA-Indeterminate I - i

Grinding Proximal edge I I
Distal edge I-
AiLfecet I-I
Partial facet I-I
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Table 3-36. Cont'd. IA___

CobbLea Toot Type Kind of Wear Location of Wear Karter Hudnut TotaL
Component Component

* PestLe PoLiehing ALL facet -I

Battering DistaL edge -11..

SeparateI-
ALL facet -I

NA-Indetermi nate - I

Crushing DistaL edge-II
Separate 1 2
AtI facet 2 -2

P tti at facet 1 12
NA-Indeterminate - 1

Abrasion ALL facetI-

Grinding Separate-II
ALL facet 2 2 4
Partial facet 1 I 2

AnviL Bettering Separate 2 - 2
ALL facet I - I
NA- Indetermi nate 4 - 4

Crushing Separate 2 1 3
NA-Indetermi note 8 1 B

Abrasion NA-Indeterminate 1 - I

FRaking NA-Indetermi note I -

None NA-Indeterminate 1 2 3

Indeterminate NA-Indetermi nate 2 -2

Mi LLlingstone Crushing Separate I - -

Grinding ALL facet 4 -4

None NA-Indete rmi nate i-I

Hopper Mortar Bettering SeparateI I

SesCrushing Distal edge I-I
Separate 2 -2

NA-Indeterminate 5 -5

Netsinker Bettering NA-Indetermi nate -II

Crushing Distal edge I-

None NA-Indeterminato

Indeterminate PoLiehing Soerate-II
ALL facet 1

Smoothing Dietat edge -II

Separate - 11
ALL facet 2 - 2
NA-Indetermi nets - I I

. .2-. . . . .
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Table 3-36. Cont'd.

CobbLe Toot Typ Kid of Wear Location of Wear Kartar Hudnut TotaL
* Componant Component

Crushing Distal. edge 2 1 3 ~
Separate - I
ALL facet 3 1 4
NA-Indeterminate I - I

Abrasion NA-Indetenmi nete - 2 2

Grinding DistaL edge 2 - 2
ALL facet 2 2 4

R~aking NA-Indeterminate 2 - 2

None NA-Indetermi nate -3 3

Indeterminate NA-Indeterminate 3 -3

TotaL 613 115 729

Table 3-37. Cobble tool type by number of wear areas,
45-OK- 1 .

One Ta o
Wear Area Wear Areas TotaL

CobbLe Toot type I
Karter IHudnut Kartar Hudnut Kartar Hudnut

UtiLized fLake/speLL 42 10 1 - 43 10

Peni pherat Ly
fLaked cobbLe 8

Amorpho usL y
fLaked cobbLe 9 8

Chopper 220 19 7 1 227 20

Hammerstone 47 31 3 1 50 32 i T

Edge-ground cobbLe 3 1 - - 3 1

RauL 7 2 - -7 2

pestLe 3 5 - -3 5

AnviL 22 4 - - 22 4
Al'

NiLLingetone 6 - - -6 -

Hopper mortar base 9 -- -9 -

Neteinker 1 2 - -1 2

*Indeterminate 13 10 1 - 14 10

TotaL 399 94 12 2 401 96

v~I
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both cultural components) (Table 3-37). Different kinds of wear are present,

but in a complex overlay, enveloping areas of manufacture and adjacent

surfaces. Facets, bevelled facets, or other characteristics, appear to be by-

* products of more than a single use, and not Intentional, manufactured, .'.

functional elements. P"

Most of the cobble tools from either component assemblage are not

diagnostic of any particular time period in Columbia Plateau prehistory.

PestlIes, maulIs, anv IlIs, m ilII Ingstones, hop pe r mortar bases, etc., are very
general forms characteristic of specific functions, but not of discrete time

periods. The edge-ground cobbles are perhaps the best diagnostic indicator

(associated with the Cascade Phase in the lower Snake River region), but these
are not well-defined as an artifact class, except for the hallmark of an

encircling facet, single or bevelled. While our examples do seem
characteristic, they are also closely related to wear patterns seen in the

broad chopper and hammerstone classes. Indeed, these artifacts seem to

represent a continuum of form, manufacture, and use. If wear, grinding,

crushing or some combination creates obvious facets, we can place the artifact
in the edge-ground cobble category. If, however, battering is more extensive, "'

the artifact Is a hammerstone. If flaking is present, as well as crushing or 6_...

battering, then the artifact Is a chopper.
The larger, more varied cobble tool assemblage in the Kartar Phase

component at 45-OK-11 is comparable to assemblages assigned to the Cascade
Phase (cf. Leonhardy 1970; Leonhardy and Rice 1970; Bense 1972). We do have
several examples of edge-ground cobbles. More Importantly, we have a complex

picture of manufacture and wear patterns involving choppers, hammerstones, and
i" edge-ground cobbles, which seems to indicate closely related uses In an

economy emphasizing the utilization of cobble tools. Much more extensive than
in the subsequent Hudnut Phase assemblage, this industry seems to offer clear

* separation of two technological systems.

BONE ARTIFACTS

Of the 357 bone artifacts recovered from the two components of 45-OK-1, ---

most are unidentifiable fragments of cut or polished sections of long bone.
We can say nothing more of these fragments than that they represent some
shaped object. Those artifacts complete enough to be classified are described

below.

Wedges

Twenty-six antler wedges were recovered, including eight relatively

* complete specimens, 13 bit fragments, and three midsections (Plates 3-4 and 3- 0 110
5). Table 3-38 indicates their condition and the nature of their manufacture.
All show heavy use, with dulled, fragmented bits, and battered, chipped butt

ends. Al I but two--split, unground antler wegdes--were recovered from the
Kartar component. Specimens are generally medially splIt beam sections of

antler or horn. Working edges or bits are predominantly bifacially ground,

with manufacture extending a short distance along the longitudinal edges and

............. . . .. .... ...
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Master numnber:
TooL:. . . .

KEY Proveni once/LeveL:
Zone.
masteri al:

a. b. C6 d.
2928 2929 107 353
Hammered antler Hammered antler Wedge Wedge

Iection ection 24N67E/170 23NSOE/220
BuLtdozer Cut BUM=dozr cut 24 25
Unassigned Unassigned Anitler Antler
AntLer Antler

42 .96Sl1055 1258
Wedge Wedge Wedge Wedge Wedge
34NODE/13/F200 33N65E/170/FISG SIN6SE/l35.FIOO,iG3 76NB7E/130/FBI 82N1EEJ30/F96
44 45 61 61 62
AntLer Antler Bone Bone Bone..

Plate 3-4. Hammered antler sections and bone and antler wedges, 45-OK-li. ~-
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Table 3-38. Wedge manufacture, 45-OK-11 1 .

Plnufmcturs Condi tion
motoris

Ihtmrl mt Total
Treatment Not lt ecioLLy n'foci atty Co.plete Workn, i idsoction

Ground GGround round End. .

Split Long bone 2 2 2

Whole horn 2 2 2

Split antler 3 i 1 0 11"

Whole antler 8 1 4 3 2 9

Total 3 20 1 5 17 2 24

i Those ertitfacts recovered during teming or without proveniance hays not been Included in the
above counts.

part way up either surface. The hammered proximal ends or butts were not
intentionally altered prior to use, but with repeated blows have assumed a
mashed, rounded appearance, girdled by numerous small flake scars and spotted

with various splinter scars extending down the long axes of the tools.
Splitting of the horn or antler segments appears to have been rather

haphazard, with little attention given to the nature or location of the split
other than to achieve a planar cross section. Choppers or adzes were probabl- .
used, singly or with a hammer to prepare sections for splitting by chopping
around the circumference of the horn or antler at points above and below the
desired length. Segments were usually removed some distance below the tine,
often at or near the base, where the horn or antler was sufficiently thick to
support a strong, broad working edge. Several examples, however, including
both horn and antler, were made on or quite near the tip of the horn or antler
tine, possibly reflecting care in utilizing as much of the raw resource as
possible or in making a smaller, finer working edge for some more delicate
job.

The preference for antler over horn In the manufacture of wedges probably

Is due to antler's greater structural strength. Antler is solid bone with no
outer sheath. Horn consists of a bony core and an outer sheath of keratinli ike
material or agglutinated hairs. The bony cores contain large open spaces
which result in a much more brittle by-product, one not nearly as durable as
the dense antler wedge. The use of horn wedges probably indicates concern
with expediency. Conversely, the prevalence of antler wedges evidences the
more typical form of the industry, relying upon the more rugged material.

The badly worn, battered, fragmented nature of the wedges attest to hard.. -

use. When not broken laterally or splintered longitudinally, they acquire .. .
with use a squat, thick appearance. Spent wedges--those worn to such an
extent they were too short to be useful--were abandoned. Those few which
reached this stage attest to hard use on dense materials.

Antler wedges are a common element of prehistoric assemblages on the
Columbia Plateau. Many authors have reported their occurrence, illustrating
specimens similar to those described and shown here (Collier et al. 1942;
Butler 1962; Nelson 1969; Bense 1972). They do not appear to be temporally

.. . ...:. .:
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restricted, appearing in assemblages characteristic of the Cascade Phase and

earlier and later cultural phases. At 45-OK-11, they occur In both Hudnut and

Kartar Phases (Table 3-39). ' -

Table 3-39. Wedge distribulions, 45-OK-11.

Traent Cponent Component Toa

SpLit Long bone - 2 2

Whole horn - 2 2

Split antLer 2 9 11

Whole antler - 9 9

Total 2 22 24

Chisel s

These tools are distinguished from wedges primarily on the basis of a

keener cutting edge, and having been made on material other than horn or
antler. Table 3-40 lists their condition and the nature of their manufacture.
Specimens found at 45-OK-1I were produced on long bones and teeth; all of them
were recovered from the Kartar component. They were split In a manner similar - -
to that observed in the manufacture of wedges, and like wedges the bits are
predominantly bifacially ground. Their butts or striking ends generally show

heavy battering, but less than that observed for the wedges.

Table 3-40. Chise.I manufacture, 45-0K-11.

Manufacture Conditlon
Material "- T Total

Treatment Not BifaleLLy UnifecleLLy Complete
Ground Ground Ground• Tot-l

Split Long bone 2 - 1 2 3

WhoLe Long bone - - 1 -

SpLit antler -I - -

WhoLe antler 1 - I - I

SpLit Incisor - - 1 I

Total 2 4 1 5 2 7 "Olt

In at least three instances, the label chisel may be a misnomer, since
the specimens are small, with delicate, carefully ground bifaclal edges.
Perhaps more akin to incisors (meaning incising tool, not tooth), they have '"been classified as chisels because of some battering wear at the butt ends. " -

"



154

.' S...

One of the chisel-incisors is made from a small, slender fragment of

antler (Plate 3-5). The lateral margins have been left largely unfinished
with manufacture confined to one complete planar surface and the distal -- :.
portion of the other. The working edge Is formed by bifacial grinding and the
edge itself shows a polished, rounded facet. Another small chisel Is made on
a long bone fragment. Manufacture is more extensive, encompassing both planar
surfaces and at least one lateral margin (one lateral margin has been
completely removed by a medial break). The working end has been bifacIally
ground and exhibits wear polish and sporadic nibblIng. The other small
chisel-incisor is a bifacially ground canine (Plate 3-5;g) which has been
split, with manufacture extending part way up both planar surfaces. Wear is
slight, limited to smoothing along the sharpened edge.

Two other chisels are large long bone fragments, shaped by flaking, with
straight to slightly concave working edges showing heavy attrition. Another
is a split long bone exhibiting slight bifacial grinding and extensive
smoothing-polishing wear on both planar surfaces and extending some distance
up both lateral margins. The fourth large chisel Is an antler tine with the
tip bifacial ly ground to form a flattened working edge. The edge shows heavy
attrition in the form of stepped, hinged breaks and accompanying patches of
smoothing-polishing.

Chisels are not commonly recorded for prehistoric assemblages on the ''
Columbia Plateau. However, Nelson (1969) illustrates similar specimens (see
also Leonhardy and Rice 1970). These tools are commonly assumed to have been
used to shape and decorate wooden Implements. Certainly, small chisel-
incisors could have been used to create linear elements of decoration similar
to those noted on ornaments and decorated bone fragments to be discussed

later.

Hammered Antler Sections

Three charred specimens show heavy battering of the butt end (Plate 3-
4;a-b). None have an intact working or distal end. The two larger specimens
appear to be basal sections of elk antler tine. Battering at their proximal
ends has produced a smooth, regular facet, attesting to prolonged, heavy use.

Lacking working ends, these three specimens are unclassifiable, but their
size suggest use as wedges. If so, it Is Interesting that these are the only
fragments with complete proximal ends recovered at the site. By far the
majority of antler specimens were fragments with working or distal ends.
Because both specimens were found during bulldozer stripping operations, we
can make no statement of provenience other than to suggest that they most *.

probably were removed from the early Hudnut Phase or latter part of the Kartar
Phase component.

:-. ....... ..- •.. ... ..--. -..-. -..,.. -.. . . . .. . '°''"'---.", -..'-, --v. '".-".-".-
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Awls

Four separate varieties of awls were found: use-modified long bone
splinters (Plate 3-6;a-j), split metapodial awls (Plate 3-6;k-n), whole
metapodial awls (Plate 3-7;a), and a single ground rib fragment. Table 3-41
lists their condition and the nature of their manufacture; only one, a
splinter, came from the Hudnut component (Table 3-42). All but one were made i * _"
on bones from large game animals, including Cervus, Odocoleus, and possibly
Ovis. The single exception Is a splinter awl of bird long bone. Manufacture
ranges from little or none on the splinter awls to uniform grinding of the

shaft on the whole and split metapodIal awls. These latter forms were made by
splitting the metapodial longitudinally from the proximal end, grinding down -

the broken shaft to a smooth point and removing any Irregularities on the
shaft itself. Prolonged use created an oily sheen along the shaft well up to
the articular end. All of the specimens, regardless of manufacture,

exhibit this polish.

Table 3-41. Awl manufacture, 45-0K-11.

Manufacture Condition
Material Total
Treatment Completely Partially Complete Fragment

Ground Ground

Split metapodial -10 7 3 10

Whole metapodiaL 1 5 1 5 6

Rib - 1 - 1 1

Splinter = 4 3 1 4

Total- 1 20 11 10 21

Table 3-42. Awl distribution, 45-0K-11.

Material Hudnut Kartar TotaL -- '
Treatment Component Component i-i -

Split metapodial - 10 10

Whole metapodtal - 6 6

Rib 1 1

Splinter 1 3 4 , "

Total 1 20 21

All four varieties are common elements of prehistoric Plateau
assemblages. Nelson (1969), Leonhardy (1970), and Ames et al. (1982)
illustrate a similar range of forms spanning at least the last 6000 years. No

..........................................................................
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Master' Niber: a
TooL:

KEYs Prlovenlence/Level:
Zone:
Meteri at:

a.b. c.d.
2216 1999 1 111
MetapodieL. aL Mettinig needLe Matting needLe MetapodieL avL
113N77E/80 42N67E/185/F401 113N73E/BO 82NOSE/140/FI28
72 12 72 62
Bone Bone Bone Bone

k. L06a
2706 2394 2712
Raeked eetepodlaL ShuttLe ShuttLe
113N73E/50 52N57E/40 113N73E/80
72 11 72
Bone AntLer Bone

nt.
1950
ShuttLe
59NSSE/90/F42,250
12. . . .
AntLer

0.
331
ShuttLe
23NB6E/23Q/F159E W
24
Bone

Plate 3-7. Metapodial awls, matting needles, shuttles, and
tine flakers, 45-OK-li. Items e. through J.are antler tine
flakers.
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single form is diagnostic of any specific temporal period or cultural phase,

although the variety of awl forms and the carefully finished metapodlal awls

often are cited as evidence of a well-developed bone industry and held to be
characteristic of the Cascade Phase (cf., Butler 1962; Bense 1972). This fits
with the distribution of awls at this site, where all but one splinter awl

were recovered from the Kartar Phase component dated at 5100-4200 B.P. We

cannot, of course, conclude that this small sample supports the contention

that earlier adaptations utilized a more well-developed industry, but this

differential distribution does point to some difference in site use during the

two components, and the awl assemblage may Indeed characterize an earlier,

more refined bone industry.

Need I es

Three sewing needles with partially intact eyes and proximal ends were

found. Two are made of long bone, and the other appears to be of antler. Two .-- -

have been broken at the approximate midpoint of the shaft and through or
across the eye. One specimen is complete, and shows pronounced dulling of the ,...
tip and polish extending up to the eye. Shafts have been uniformly ground,

producing regular lenticular cross sections. Eyes were made by cutting a

notch from both surfaces into the midsection, whereupon the hole was enlarged

and rounded.
All three specimens were recovered from the Kartar Phase component.

Table 3-43 lists the condition and provenience of bone needles, matting -...$...

needles, and shuttles.

Table 3-43. Bone needles, 45-OK-11.

Mster Material Zone Condi tion
Number

2636 Bone 12 WhoLe

583 Bone 36 Proximal fragment

1683 Bone 61 Proximal fragment

2780 Bone 12 DistaL fragment

2397 Bone 12 ProximaL fragment

1251 Bone 61 ProximaL fregment

1 These counts incLude only those artifacts positiveLy .

cLassified as needLes or needLe fragments; numerous _._
ground shaft fragments identified onLy as FBF, TMO,
or BTA ere not incLuded.

- . . . . . . . . . . . .
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Matting Needles

Two matting needles were recovered (Table 3-44). Both are highly

polished long bones, formed by grinding, and have holes carved into natural

concavities located just below the proximal articular ends (Plate 3-7).

Distinct from awls or sewing needles because of their broad, flattened cross

section and blunt tapered tips, they are assumed to have been used In lacing

matting materials. Ray (1932) describes similar forms used for this purpose.,_--...

• -.- V- -

Table 3-44. Matting needles, 45-OK-11.

Meter Mterist Zone Condi ti on
Number

1998 Deer-sized 12 CompLete
Long bone

I Der-sized 72 CompLete
Long bone

The larger of the two has a series of smal 1, slanted lines cut along one

lateral margin beginning just below the expanding proximal end and extending

down to the approximate midpoint of the specimen. The other is undecoraled.

Both show light wear and some polish along the length of the shaft from the

tip.
Both specimens were recovered from the Kartar Phase component. Nelson

(1969), Leonhardy and Rice (1970), Bense (1972), and Ames et al. (1980)
illustrate similar specimens spanning the last 8,000 years.

Shuttles

Five shuttles were recovered (Table 3-45). Four are ground, polished rib

segments. The fifth is a carefully ground, elongate sliver of antler. Three
of the rib fragments are problematic assignments, termed shuttles because of

their flat cross section, high polish, and blunt, rounded tip. One rib

shuttle is complete, and retains the original curvature of the rib; although -

its surface is badly eroded, its tip shows heavy Intense grinding. The antler

shuttle is complete except for one missing tip. The surface is uniformly

ground, exhibiting close parallel striations running In long facets along the

upper and lower lateral margins. -...-

We base our classification of these artifacts as shuttles on the

description of similar forms by Ray (1932). All of the identified shuttles *.*O 4-

and shuttle fragments are from the Kartar Phase component. We have not
located comparable prehistoric examples in published archaeological reports on."....'. "

the Columbia Plateau.

. . . . .~~~~~~°- ......................... " ... .. .. ..
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Table 3-45. Shuttles, 45-OK-1I.

ester MterieaL Zone C~ndi ti on
Numb r

331 Deer-sized rib 24 CompL eta

1950 AntLer 12 CompLete

2384 AntLer 11 End fragment

2712 Deer-sized rib 72 Fregment

090 Indeterminate 54 Fragment

Bevelled Points

NIne bIfacIaIIy bevelIed poInts were recovered (PIate 3-8). Eight are
made of antler and one Is bone. The antler points are broad and thick at the
tip, tapering to a long, thin socket at the proximal end. The single bone

point is smaller and more delicate, with an elongate tip and less bevelled
proximal end. Table 3-46 lists the dimensions of these points and records
their distribution by area zone.

Table 3-46. Bevelled bone points, 45-OK-1l.

Poi nt Heft
Master MaterieL Length Width Thickness Thickness I
Number (cm) (cm] [cm) (cm)

2682 AntLer 5.3 1.2 0.6 0.3

1316 AntLer 5.1 1.1 0.4 0.4

998 Antler 5.2 1.0 0.5 0.4

298 Antler 4.1 0.8 0.4 0.3

15 AntLer 3.9* 0.8 0.7 0.4

1957 AntLer 4.8 0.7 0.3 0.3

769 AntLer 3.9 1.0 0.4 0.4

2030 AntLer 5.2 1.1 0.6 0.4 _ __ ....

700 Bone 4.3 0.6 0.3 0.3

1=4.6 '9=0.9 1=0.46 R=0.35

*IncompLete specimen.

Seven of the nine points were recovered from the Kartar Phase component, -

and two were unassigned, either recovered in testing or from wall slump.
Comparable bevel led points appear to be characteristic of prehistoric

economies over the last 10,000 years (cf., Butler 1962; Swanson 1962; Nelson
1969). Autho, s differ In their Interpretation of these artifacts. Some

suggest that they are projectile points, while most refer to them simply as

bone points and, refuse to speculate on their use. Their form is similar to

. . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

. .. . . .
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- objects described as composite harpoon points (Stewart 1977); the presence of i
valves, lelsters, and barbed harpoon points in the site assemblage makes this

a plausible interpretation.
Slender Points or Barbs

Our identification of these specimens is uncertain, given both the form

of the specimens recovered and points and barbs described by Stewart (1977).
Commonly, points on leister spears and barbs were little more than sharpened
splinters of bone or antler. All specimens classified here as points or barbs
are sharpened bone splinters, and were recovered from the Kartar component
(Plate 3-8;a-g). Table 3-47 lists measurements and provenience information.
Most are uniformly ground to form long, slender points, although manufacture ,

is usually not complete. These forms differ from awls or needles In having a
rougher, less finished appearance, variable cross section, and no evidence of
smoothing or polishing. Stewart (1977) shows similar points on leister

spears, and on a broad assortment of bent wood, straight, and v-hooks used In

,.-ning.

Table 3-47. Slender bone points or barbs, 45-OK-11.

Master Material Length Thickness
Number (cm) (cm)

1902 Bone 3.51 0.3

2472 Bone 3.31 0.3

1975 Bone 4.0
1  

0.4

2290 Bone 2.01 0.3

1984 Bone 2.01 0.3

2377 Antler 2.41 0.5

1823 Bone 4.91 0.7

881 Bone 3.51 0.4'

7=0.4

1 These measurements indicate an incomplete '--
specimen.

Comparable prehistoric examples appear In Cressman (1960) and Collier et
al. (1942). These are not diagnostic of any period or cultural phase,
although they seem more numerous In later prehistoric assemblages In the

pe:iod 2000-200 B.P. (cf., Browman and Munsel 1 1969; Leonhardy and Rice 1970). - O) '4

Large, Unbevelled Points

These are large, thick antler points with ground, slender tips and - -

rounded butt ends (Plate 3-8;h-k). Two specimens were recovered from the " -
Kartar component, the other from Analytic Zone 53 which is transitional
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between the Kartar component and the Hudnut component In the Housepit 1 block.

Table 3-48 lists their measurements. All three points have crude notches

carved In one or more sides, probably to facil itate hafting. These artifacts

appear to have been roughed out through carving, and then ground part way up

from the tip. They may have been used In large composite spears, but we lack

ethnographic examples. Similar forms usually are classified simply as bone 
z!-

points (Cressman 1960; Nelson 1969), and appear to be distributed over the

last 8,000 years.

Table 3-48. Unbevelled bone points, 45-0K-11.

Neater Materiel Length Thickness
Number [c,) tcm)

1219 Antler 8.4 1.0 .:.::

1274 Antler 5.7 0.9

1135 AntLer 5.0 0.9

1=6.4 W=0.93

Barbed Harpoon Points

Four fragmented barbed harpoon points were recovered (Plate 3-8;t-w).

Three were from the Hudnut component, the fourth from the Kartar component
(Table 3-49). Three are badly broken remnants of tips, and one Is a section

of a point retaining two barbs and the central hole below the rounded butt

where the point was attached with line to the spear shaft. All four are

likely of antler and all show evidence of at least one barb or shoulder.

Barbs were formed by sawing Into the antler blank, probably with an abrasive

plant fiber, or, In one instance, cutting with a stone tool. The intact
lashing hole was created by biconical drilling. Surfaces were uniformly

ground and polIshed.

Table 3-49. Barbed harpoon points, 45-0K-11.

Master Material Description
Number

1545 Antler Possible harpoon point with distoL barb

632 AntLer Possible harpoon point in production

1030 Antler Fragmented harpoon point with distaL barb

1208 Antler Harpoon point drilled for Line attachment

The large, relatively intact specimen exhibits fine, parallel regular
striations on its surface, which may indicate use of a plant fiber In
polishing. Its overall length would probably have exceeded 10 cm, with a
width of 1.8 cm, and a maximum thickness of 0.8 cm. One surface and both

lateral margins have been completely ground and polished. The opposite____:
surface has been left unfinished, showing the vascular structure of the

L- . 1 ." ,

. . ........... ._ . . -.. .. . . . . ::-:.: :- . .. .":.. '-: _,_. -.'.- . : .' -::..:-
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antler. On its single polished surface, a series of short lines have been cut

along the edge opposite the barbs down from the butt to below the lashing
hole, as well as an irregular X or V just above the lashing hole. These
markings may have been made by the owner to identify the harpoon point.

",' Similar specimens from prehistoric contexts have been described by Collier et '.."-.-'

a I. ( 1942) and Cressman (1960). .

Harpoon Valve ..

One leaf-shaped harpoon valve made of antler was recovered from the

lowest subzone of the Kartar Phase component in excavation Area 4 (Plate 3-

8;x). One surface has a ground concavity extending up from the tip to just

below the butt or rounded end. The opposite surface is also ground but is
irregular in cross section and slightly domed. We base our Identification as
a valve on illustration by Stewart (1977) based on ethnohistoric Information,
and illustrations of prehistoric specimens by Cressman (1960) and Nelson

(1969).

Antler Tine Flakers

Three of seven antler tines show attrition on unifacial ly bevel led tips "' '

characteristic of tine flakers (Plate 3-7;e-j). All three are badly eroded
tip sections not more than 2.5 cm in length. One terminates in a natural

break, the other two have numerous cut marks where they were intentionally
detached from a larger tine section. The cut marks may also have served as a
hafting notch. One was recovered from the lower fill of upper Housepit 1

(Feature 100), one from the lower fill of lower Housepit 1 (Feature 104), and
- the other from the floor of upper Housepit 1 (Feature 31). Nelson (1969)

illustrates a number of comparable specimens assigned to the Cayuse Phase (ca.

2000-200 B.P.).

Bone Ornaments

Two elongate, rectilinear bone pendants were recovered from the Kartar
Phase component (Plate 3-9;n-o). Both have a biconically drilled hole in one
Ilaterally constricted end. They were manufactured by scoring or cutting a
section of long bone, and grinding the margins to the desired shape. The
first example (Plate 3-9;n), although smoothed and polished on both surfaces
and the four margins, lacks any decoration. The other (Plate 3-9;0), also

uniformly smoothed and polished, has two closely spaced, parallel lines near
the wide terminal margin opposite the drilled hole. In both instances, the
tool maker did not attempt to finish the distal end, although the second is

more finely finished than the last.
One large tubular bead of bird bone was recovered (Plate 3-9;r). The

tool maker detached it by scoring the parent bone completely around Its

circumference of the ends and then snapping off the section. It retains the
jagged points of detachment at either end. The surface has been smoothed
through abrasion and then polished.

. - \ ... .
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Decorated Bone

Eight specimens are decorated with patterns of Incised lines, usually

consisting of parallel lines cut across the surface perpendicular to the long .'.-',"

axis of the form (Plate 3-9;a-h). The regular pattern of these lines suggest _.'___"_

they were ornamentation or elements of personel identification rather than

butchering marks. Few appear to be complete, with most being remnants of
larger objects, perhaps pieces of utilitarian items like awls or shuttles.

One (Plate 3-9;a) is a small polished linear fragment of a larger

artifact, perhaps the remnant of a hairpin or shuttle. The surfaces and
margins have been smoothed through abrasion. Three deep, parallel lines have

been carefully cut into one surface. Their symmetry and smooth walls indicate
they were incised by plant fiber rather than a stone tool.

Another is a small, badly charred fragment with one polished surface

covered with parallel to overlapping incisions (Plate 3-9;b). One surface has

been abraded and haphazardly cut or incised.
Plate 3-9;c is a carved, rectilinear section of long bone. One surface

has been partially abraded. A series of parallel and crisscrossing lines have

been cut into the prepared surface with little attempt at symmetry. This may
be an unfinished gaming piece or a trial blank of unknown function.

Another incised bone object (Plate 3-9;d) is the polished end of a large

shuttle, gaming piece, or ornament. Abrasion has smoothed surfaces and
margins. One surface exhibits four parallel Incised lines, three of which are
tightly clustered. Both lateral margins have been incised with short lines
arranged In clusters of two and three. Gouge marks, asymmetry, and miss cuts

within the lines suggest use of a stone graver.
A larger pol ished fragment, Is also perhaps from a gaming piece (Plate 3-

9;e). Abrasion has smoothed the surfaces, but the margins show evidence of
some shaping by carving. A milky luster may indicate prolonged handling or
the use of oil or fat to polish it. Deep gouges, striations and asymmetry in

the development of the lines evidence use of a stone graver. Lines of varying
width and length decorate both surfaces and lateral margins.

Plate 3-9;f shows a small, flattened section of highly polished, charred -

bone, decorated with a series of small dots on one surface. Both surfaces and
the one Intact margin have been abraded. The dots appear to have been made
with a stone drill, g:ven the presence of discontinous striae in the holes.
The pits uniformly reveal a deep striae near the surface, and this, coupled

with consistent depth, makes it likely that the same stone drill was used to
make all twelve dots. The specimen was charred before the dots were dril led.
Its rich luster suggests polishing with grease or oil.

On a split long bone fragment, partially smoothed along one lateral p
margin, clusters of parallel lines and deep notches have been cut along the
length of one surface (Plate 3-9;g). The original form Is problematic, but
overall configuration and smoothing along intact lateral margins may Indicate
use as an awl or shuttle.

................-.. .-. -... .... ...
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The object shown In Plate 3-9;h Is a large fragment of the end of a
hairpin or shuttle. Abrasion has uniformly smoothed surfaces and margins.
The evenness of the striations suggests the use of a plant fiber rather than
stone. Incisions extend from the lateral margins up onto both surfaces at,-
angles oblique to the midline of the specimen. Lines appear to have been cut
with a stone tool. The deep luster of the specimen indicates polishing with
grease or oil.

Shown for contrast is a badly fragmented section of large long bone ....-
(Plate 3-9;m). Numerous incisions criss-cross one surface. They are shallow
and haphazard In pattern Indicating they are incidental Incisions due to '... .

butchering, rather than deliberate decoration.

BEADS

Eight stone beads were recovered: two from the Kartar Phase component and
six from the Hudnut Phase component (Plate 3-9). Six are made of slate, one
is serpentine, and another Is limestone. All but one have central,

biconically drilled holes. The exception has a natural hole, and appears to -
have been ground only around the exterior. * 0,4

Two of the beads appear to be unfinished blanks. On one, the circular
edge has yet to be ground; a small protruberance at one point has not been
removed. On the other specimen, the circular margin has been ground, but It
is not so uniform as that of the nicely finished forms. Grinding has created

bevel ed facets around the bead's circumference. This may indicate that it
* was held in the hand and ground rather than strung on a stick or roller along

"- with other beads and ground with them.
Similar beads have been found at other sites in the project area (Lohse

" 1984b; Jaehnig 1984a; Campbell 1984b), and span the 6,000 year range of
occupation.

Three shell beads were found (Plate 3-9;aa-cc). Two are disc beads,
probably made from the local river mussel. The other Is a spire section
Olivella shell. One disc bead has a hole drilled through from one side. The
other is biconically drilled. Both disc beads are fragments, broken through
the approximate centers.

All three shell beads were recovered from the Kartar Phase component; one ..

from the floor of Upper Housepit 1, one from the wall of Lower Housepit 1, and --
one from the general midden of Zone 2, excavation Area 1. All three are
characteristic of the Cascade Phase and later cultural phases (cf., Nelson
1969; Bense 1972). The presence of Olivella indicates trade with the coast,
and its placement in the Kartar Phase component may support the suggestion by
Nelson (1969, 1973) and others that there was direct trade with the coast
before 3000 B.P.

SLI4ARY OF DIAGNOSTIC PATTERNS AT 45-OK-11

The two component assemblages at this site are clearly marked by
distinctive artifact types, whose temporal distribution correlates with shiftse
in techniques of manufacture and patterns of tool use discussed in the

.* * ... ... .
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preceding sections. The most sensitive temporal Indicators are projectile

point types. These denote changes within the Kartar Phase component as well
as between the Kartar Phase and Hudnut Phase components. Cobble tools and .
bone implements are diagnostic as assemblages, highlighting differences ,, -
between the two components. However, the constituent tool types do not have
distributions confined to one component or the other, perhaps indicating that
they were not subject to the variable stylistic changes noted for projectile
points, or, at least, that changes In these forms were not rapid enough to be ' .
discernible in cultural occupations spanning less than 1,200 years.
Certainly, there were changes In these tool assemblages during the transition -...

from the defined Cascade Phase to Tucannon or Frenchman Springs Phases (cf.,
Leonhardy and Rice 1970; Nelson 1969, 1973). Different projectile point forms -"--'_
in the Kartar Phase component may IndIcate that this period at 45-OK-11 was". -
transitional, a time when elements characteristic of the Kartar Phase were

being replaced by those more characteristic of the Hudnut Phase. That this
earlIest component Is still classifiable as Cascade-like Is shown In the
number of diagnostics dated to the period from ca. 5400-4200 B.P., and the ..

clear distinction between this assemblage and the subsequent Hudnut Phase -.--- '.
assemblage. A&

Projectile point types from the Kartar Phase component show more
diversity and a somewhat different stratigraphic distribution than we might
have expected. At least six separate types are represented in the Kartar

Phase. Their temporal arrangement suggests that type sequences defined for
the southern and middle Columbia Plateau may be In adequate for interpretation
of cultural chronology on the Upper Columbia River. Diagnostic Cascade types
and the Cold Spring Side-notched type are present, but others like the Nahkin "-
Shouldered type and possible Cascade B and Windust B specimens are noteworthy
additions. Concave-based lanceolate (Specimens #1019, #2508) and notched- -.

stem, shouldered lanceolate (#1937) projectile points, which resemble early
Cascade B and Windust B types, were found in the earl lest strata of the Kartar

Phase component. Although the Cascade B and Windust B types are dated at or
before 8000 B.P. in the Snake River region (cf., Rice 1969, 1972; Leonhardy - ...

and Rice 1970), associated radiocarbon dates here spanning a range from ca.
5400-5000 B.P. indicate that these points were In use at a much later time
along this stretch of the Columbia River. Further, the specimens from 45-0K-
11 were found in stratigraphic contexts with Cold Spring Side-notched and J
Mahkin Shouldered lanceolate points which are diagnostic of the later part of
the Kartar Phase In the Rufus Woods Lake project area. Characteristic Cascade
A and B types are found In association with these other types but their
highest frequencies occur stratigraphically higher in the site (e.g., lower "
fill of Housepit 1, dated some time after ca. 4700 B.P.) (Table 3-28).

Thus, at 45-0K-11, diagnostic Cascade types occur in the latter part of

the Kartar Phase component, preceded by shouldered lanceolate and large side-
notched points. The presence of the Mahkin Shouldered lanceolate type In the
earlier occupations, capped by characteristic Cascade types, Is unique to this
site. Indeed the classic Cascade points associated with Mazama Ash at site
45-D0-273 supply the earliest dated occupation In the project area (Jaehnig

1984a). Adding to this diversity of forms is the occurrence of two large, uZ2.

Z. - . -
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stemmed triangular points from house floors dated at or slightly before 4700 J
B.P. (M#2000, M#651). These points do not represent wel l-defined types on the
Plateau, though they most closely resemble the Columbia Corner-notched type
which has a comparable antiquity in the Snake River region (cf., Leonhardy and

Rice 1970). Thus, the stratigraphic distribution of projectile point types at - "'
45-0K-11 reveals greater diversity in the number of types characteristic of a
Cascade-I ike artifact assemblage than documented elsewhere on the Columbia -
Plateau, and It firmly places the Mahkin Shouldered type and the unnamed,

stemmed triangular specimens as contemporaneous with characteristic Cascade
types.

We have contrasted the cobble tool assemblages of the Kartar Phase and
Hudnut Phase components. A greater Investment of time and effort manifested
in the large number and diversity of tools In the lower component permits us
to speak of a "cobble tool industry" which served many discrete economic

functions. In contrast, the Hudnut Phase component exhibits similar forms but
less formal variety and far less Intensive use. The Kartar Phase component
cobble tools share many of the characteristics of Cascade Phase site
assemblages in the lower Snake River region. The classic edge-ground cobble
is lacking, however, if we assume that these must be elongate flat stones with
bevelled facets trailing the thin lateral margins (cf., Crabtree and Swanson
1968; Leonhardy and Rice 1970; Simms 1971; Bense 1972). It has, Instead, many
cobble forms with complex overlapping patterns of wear--forms exhibiting
ground and battered facets over and across chipped edges, pecked and ground
surfaces, and battered ends and surfaces. These represent a continuum of
functional tools represented by the traditional labels choppers, hammers, and

edge-ground cobbles. This complex pattern which shows many more kinds of wear
and a much higher intensity of use, distinguishes the Kartar Phase assemblage
from the Hudnut Phase assemblage. This generalized pattern of tool use,
rather than any specific tool form, allies the assemblage to those described
as characteristic of the Cascade Phase elsewhere on the Columbia Plateau (cf.,

Leonhardy and Rice 1970; Greengo 1982).
It is difficult to determine If changes In the bone tool Industry at this

site are stylistically diagnostic. Methods of bone reduction and tool
creation appear to have been similar in both cultural components. The major

difference Is the far greater number and range of tool forms In the Kartar
Phase. However, this may be because of the greater amount of raw material 4 V7
available in the larger bone assemblage in the Kartar Phase component, which
may In turn result from the more Intensive butchering and meat processing

activity In that period. Any inferred contrast between Kartar and Hudnut
Phase assemblages must take Into account the demonstrated shift in site use.

In general, very little detailed research has been done on bone tool
assemblages on the Plateau. It Is known that splinter awls, split metapodlal ;@ .]

awls, and various large and small needles are found throughout cullural
phases spanning the last ten thousand years (cf., Leonhardy and Rice 1970; ....-.
Browman and Munsel I 1969; Nelson 1969). Thus, their occurrence In the Kartar ..-.
Phase component at 45-0K-1 I comes as no surprIse. Bone implements of
particular Interest Include numerous antler and horn wedges, possible fishing
elements, and hundreds of small, charred polished sections of bone, probably

+ " .ii-21 +- . ,.-. - . " i ;i ' " - -- - -. ---- - - " i ,.N ,- -i- - i-.- .- ....--* i
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needle or awl shafts. Wedges, although not necessarily assumed diagnostic,
are more characteristic of post-Cascade Phase assemblages on the Snake River

(Leonhardy and Rice 1970). Items of fishing tool kits are much more common In
assemblages from later periods, and appear to occur in the highest numbers in

the Harder and Cayuse Phases from ca. 1000-0 B.P. (Leonhardy and Rice 1970;
Nelson 1969). That fishing equipment was also used in the earl lest periods

has been demonstrated at the Dal les (Cressman et al. 1960). The presence of ,
wedges and fishing gear In the Kartar Phase component at 45-OK-1I adds to the

list of diagnostic traits defined for pre-4000 B.P. assemblages (although a
wedge was found In the Windust component at Marmes, Rice 1972:123). At least,

we can conclude that wedges and fishing equipment are associated with

diagnostic Cascade Phase artifacts, and that these elements became part of the

general tool kit sometime prior to 5000-4000 B.P. in this area of the upper

Columbia River.
Another probable early diagnostic is the large number of small,

fragmented, highly polished bone shafts, reminiscent of specimens found in

assemblages assigned to the Windust and Cascade Phases (cf., Leonhardy and
Rice 1970; Rice 1972:123). Their original form or use Is unknown, but their

presence in this Kartar Phase component, associated with a large bone tool %
assemblage Including various needle and awl forms, and evidence of extensive
butchering and meat processing activities, Indicate probable use in hide-

working operations, perhaps as fine needles or awls. The large number of
these specimens is diagnostic of the Kartar Phase bone tool assemblage in the

Rufus Woods Lake project area. The other bone implements are common

throughout the last 5,000 years in the project area, and are important only in
that they establish the presence of a range of similar tools characteristic of

a wel I-developed bone industry in the period from about 5,400-4,200 years ago. '.*
Their occurrence with diagnostic Cascade Phase artifacts suggest that current
views concerning the nature of this early tool kit be revised. Particularly ......

important Is the presence of wedges and other wood-working tools, and elements

of a fishing tool kit very like that documented over the last 1,000 years of
Plateau prehistory and described for ethnographic groups.

Another important Cascade trait, a preponderance of large, wel l-made

lanceolate and triangular knives, Is represented at 45-0K-11 by a number of
large biface fragments recovered from both the Kartar Phase and Hudnut Phase
components (Plate 3-10). These are percussion flaked, often In a fine, even
collateral pattern, but the lack of complete or even nearly complete specimens

precludes determination of the original outline. Their tips are quite broad,
and suggest an oval or lanceolate shape. These are very similar to diagnostic

specimens II lustrated by Leonhardy and Rice (1970), but they are not
definitive. Nor do they occur in the high numbers we presume to be a
prerequisite for assignment as a Cascade diagnostic.

Another characteristic described for Cascade Phase tool assemblages are

tabular and keeled endscrapers. These are present In the Kartar Phase

' assemblage (Plate 3-11). More common than the large biface fragments, they
" still do not comprise a large percentage of the scraping tools recovered.

Again, if presence alone is diagnostic, we have another defined Cascade trait.
However, they do not occur to the exclusion of other scraper forms.

...
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In sum, the Kartar Phase tool assemblage has the fol lowing diagnostic

elements:
r. ".':':-:?," J"

a) Cascade projectile point types

b) Cold Springs Side-notched type ,•'" "

c) Mahkin Shouldered Lanceolate type

d) a varied tool industry which Includes edge-ground cobbles, hammers,

pestles, mortars, hopper mortar bases, and hammerstones

e) an extensive bone tool Industry, Including possible fishing

equipment, wedges, and enigmatic, fragmented sections of polished
bone shaft

f) a diverse flake tool assemblage, including large, bifacially ." "

flaked knves, tabular and keeled end scrapers, and various other

tool forms made on flakes and blades

To this list should be added occurrences of large, stemmed triangular

points, Nespelem Bar type and Columbia Corner-notched type points. These

projectile point types, more indicative of the subsequent Hudnut Phase,

suggest that the Kartar Phase component may represent a transitional period dt

ca. 5400-4200 B.P. wherein earlier and later diagnostic elements are mixed.
Further, the related aspects of the Kartar Phase and Hudnut Phase assemblages

indicate a cultural transition quite unlike the abrupt replacement postulated

by Leonhardy and Rice (1970) and others (e.g., Rice 1974; Ames and Marshall

1984; Ames et al. 1981). Generally comparable methods of tool production and
patterns of tool use indicate very similar activitles'in both components

focused on comparable sets of resources. This Is true despite a marked shift
in site use.

What is most Intriguing perhaps is that a very short period of time,

which our radiocarbon dates Indicate as 200-400 years, separated occupations
in the two cultural components. In that interval, certain diagnostic traits

disappeared, Including use of Cascade and Cold Spring Side-notched projectile
point types and Levallols-like blade production. However, other traits such A C

as use of the Mahkin Shouldered LanceoIate, NespeIem Bar, and CoIumbIa Corner-
notched projectile point types continued Into the subsequent Hudnut Phase

component. Sometime after 4000 B., these types are joined by the hallmark

of the Frenchman Springs Phase, the Rabbit Island Stemmed projectile point

(cf., Swanson 1962; Nelson 1969). This tends to support Brauners' (1976)

postulate that the Cascade Phase and later cultural phases are historically

linked. A marked continuity In the overall adaptive pattern as found in sites

with similar configuration and function In all three cultural phases

"* identified for the Rufus Woods Lake strongly suggests that recognized cultural .. ',"

traits do not signal dramatic shifts in prehistoric adaptive strategy or .

economic organization. This point will be explored In the following chapters

..............................................................,
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Master Numbers
TooL:

KEY Proveni ence/LeveL:
Zone:

a. Is. C. d.
2062 2537 2709 2091
Sifece Bifaca Sifece Biface
13N63E/40 191N556 113N73E/20 I19N75E/40
11 32 71 71
Jasper Jasper Jasper Jasper

1270 1483 1265
Biface Bifeco Bifaca
81 SSE/50 9ON70EJI 00/Flo 00 2N69E/1 00/Fl 00
52 53 .53 7
Fine-grained basaLt Jasper Fine-grained basaLt

Is. 1. J. k.
2347 2593 2034 2599
Bifece Bifecs Bifecs Bifece 'V.62N73E/90 7N56E/(130 42N72E/150 7N57E/130
12 12 12 12

Jasper Jasper Jasper Jasper

2267 1141 2159 214W. *-Biface Biface Bifece Biface-
35NO1E/140/F200 83NE6E/175/F101 I 14N74E/1 00 1 16M77E/90 .. *.
44 65 72 72
Jasper Fine-grined qusrtzite Jasper Jasper

PlIate 3-10. Large bifaces, 45-0K-11.
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ater Nimber:
Toot:

KEY: Proveni ence/Level:

0. b. C. d.
2643 2453 1488 232
Scraper Scraper Scraper Scraper
9N70E190 21N59SE/90 B0N70E/60/FI 00 1 14N67E/30
11 33 52 81IJasper Jasper Jasper Jasper

a.6f 9. h .
2109 1655 2704 2201 2167 268
Scraper Scraper Scraper Scraper Scraper Scraper
AINEOE/170 77N70E/130/F31 I 14N73E/120 1 14M76"/7 I 174E/60 1 13N63F/90
12 61 72 72 72 82
Jaesper Chalcedoniy Jasper Jasper Jasper Jasper

k.3 509 .ILP
210505 1239 582755 1779

Scraper Scraper Scraper Scraper Burin Burin
3NB1E/90 19tE7E/30 75NB9EI90/FIOO 19N57E/1101/F117 7N71lE/70 77N72E/100

11 31 53 34 11 61
Chalcedony Chalcedony Jasper Opal Jasper Jasper

q.u.a.t.U. V
1575 2597 2484 2272 1225 1396IDrill Groear Drill Dril CriU DriL
82N71E/S0/FIOO 7N57E/130 2IN66E/210 35NE1EI190/F20i 76NtE/145/F31 77N68E/i40/F31
53 12 24 45 61 61
Japer Jasper Jasper Jasper Chalcedoniy Chalcedony

7. z' am. bb. or_
1971 480 996 121 2452 730 2251
Grover Graver Grover Grover Grover Graver Grover
4.4N3E/50 20N56 E/50 76N65E/40 76NBBE/ll0FL'IOO 21NBSE/80 17N58E/110 36NS16/110
11 32 52 53 33 34 43
Chal cedonry Chalcedony Opal Chalcadony Chalcedony Ch atlcdonry Jasper

Plate 3-11. Scrapers, burin, drills and gravers, 45-OK-li.
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describing faunal and floral remains, and the structure and artifact content '
of cultural features.
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4. FAUNAL ANALYSIS

Zoological remains from archaeological sites provide a unique source of

data on animal species living In the area, and on utilization of faunal
resources by human occupants. This chapter describes the faunal assemblage

recovered from 45-OK-11, and summarizes the Impl Ications of the assemblage for
understanding the archaeology of the site.

FAUNAL ASSEMBLAGE

The distribution of faunal remains by component Is summarized In Tables

2-2 through 2-8. The vertebrate assemblage consists of 295,679 specimens
weighing 106,123 g. Owing to the highly fragmented nature of the assemblage,

only 8,042 fragments are Identifiable. The taxonomic composition and
distribution of the vertebrate assemblage for the site as a whole and broken

down by component is shown In Table 4-1. Of the 8,042 Identified elements

6,305 (79%) are mammalian, 665 (8%) are reptilian, 72 (<1%) are amphibian, and

1,000 (72%) are fish. The Invertebrate assemblage consists of 205,471 shell
fragments weighing 1,000,893 g. The shells have not been analyzed.

The following summary presents the taxa represented, criteria used to
identify elements, and comments concerning past and present distribution and

cultural significance. A summary of the elements representing each taxon Is
provided In Appendix C. The assemblage Is dominated by extremely fragmented

artiodactyl elements as would be expected If the bones were crushed for marrow
extraction (Leechman 1951). Most of the unidentified bone appears to be

fragments of artlodactyl long bones resulting from deliberate bone crushing
end from natural deterioration.

jSPECIES LIST

MAMMALS (NISP=6,320)

LePAs cf. townsendif (white-tailed hare) -- 16 elements.

Two species of Lepus prese-tly inhabit the project area, L..ownsendlL - -

(white-tailed hare) and L. callfornicus (black-tailed hare). A third

species, L. americanus (snowshoe hare), Inhabits regions adjacent to the
project area. These elements could not be assigned to species on the
basis of morphological features. L. ;alifornicus is thought to have
immigrated from the Great Basin during the early part of the twentieth

.|
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TablIe 4-1. Taxonomic composition and distribution of vertebrate
remains from 45-OK- I.

Tax*
3  

Hudnut ketr Uasigned Tt: LN

~.UIA.IA (IS~4,320jNISP MNI2 
ISP N FISPfi ISNHJ

0_2u@ cf. 2 1 14 2 - - 16 2

Sciuridee
.eotfeiventris 60 a 255 17 - - 315 1s

P-2 2 6 1 - -8 1

1,pod 60 7 507 58 4 1 571 58

Peeanehu 9 1 16 244 33 - - 335 59

Cesto ride
Gosto rcenoed nsis 5 1 9 1 - -14 1

Cricatidge 6 - 8 - 14 -
Peowcsmanicu atus 4 3 14 6 - 19 7

Recoacineres 1 I - - 1 1
Hirthussopp, 1 1 14 9 - -15 9~ju~ueurtatuo 3 I - - 3 1
9ndtrzibeticuS - 1 1I

Erethizon doreetup 1 68 4 - - 74 4

Cani dee.A
app. 17 - 2? - 39 -

Zonei jan s - - 5 1 - -5 1

PUJt.id

-gn 4 1 4 1

PeL ide

Cop-sde 14su I 30 I A -321~efJ~s~ehue24 2 2 - 8 2

Fidee
IInx cf. uon 2 1 10 1 7 1 1

CerviAdee op 88 - 2087 - 3216 -

40oflhcSie B0u 24 1 24 2 8 27 2

ALocapyrdes
Aniooo ia n 123 1 331 3 1 1 454 3

Co un os 12 1 10 1 1 - 21 -

Dor- i duo s 236 - 1 - 2,05972

ISheop-ndate 63 - 2768 - 239 - I
Elk-Sizd 13 - 522 - 2766 -

RETILI (dnifidepcmes 137 - ,76 - 19 - 6.4

porm 123i 9099 23317 - ,33 454667 -

Coufie i120i~e so l1e211.

nainberA of niy WdeL .
AlRen oaufanthe er. 6I1 bo- in th2 amaba. omer dniidt h ely La.1

PISCS (MSPLIDOO
.....................................

Bor Cun 9,99 0366 - ..3 - 29,7 .
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century (Couch 1927; Dalquest 1948). La. amercanus Is largely nocturnal
and secretive, and Inhabits wooded areas. Consequently, these specimens

have been tentatively assigned to LC. d. townsendl1. Hares were hunted by '-"."

ethnographical ly known groups, both for furs and for meat (Ray 1932:87;
Post 1938:24). ,- _

Marmotaflaylventris (yellow-bellied marmot) -- 315 elements.

All marmot remains have been tentatively assigned to the species,
flavlventrls on the basis of present distribution. This species Is the -.. '
only marmot now living In the project area, and is a common resident of
talus slopes. Marmots were exploited as a small game resource by

ethnographic Inhabitants of eastern Washington (Ray 1932; Post 1938).

Serrpbilu . (ground squirrel) -- 8 elements.

Three species of ground squirrels are currently found in eastern
Wash Ington: Spermophilus columb lanus, . washinton1, and . townsendII.

ou. oumblanus Is larger than the other two and prefers more mesic -#A
habitats. 5, washinatoni and 5. townsendlI are smal ler and prefer

sagebrush and grass zones to the south and east of the project area .

(Dalquest 1948:268; Ingles 1965:169). These elements could not assigned.. ...

to species.

Ground squirrels have been reported as a food resource In the ethograph(c

literature (Ray 1932:82).

Thomomys talJoldes (northern pocket gopher) -- 571 elements.

Thomomys talpoldes Is the only geomyld rodent In the project area.
Because pocket gophers are extremely fossorial and there Is very little
evidence that they were utilized prehistorically or ethnographically,
their presence In this assemblage may be considered fortuitous.

Peroanathus pryus (Great Basin pocket mouse) -- 335 elements.

Pergnathus paris Is the only heteromyld rodent known In the project
area. Like the pocket gophers, F, parZu is most likely present as a
result of natural agents of deposition. "

Cto canadensil (beaver) -- 14 elements. ' 4

Beaver Is a native Inhabitant of a wide variety of river habitats in
Washington (Dalquest 1948). There Is ethnographic evidence that beaver
were exploited (Post Spier 1938), presumably for their pelts and as a food
resource, although neither is explicitly stated. Beaver teeth are known .'.Z.-. -.

* . • .. . ..
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to have been used by the Coeur d'Alene to Incise wood, bone, antler, and NIP

soft stone (Telt 1930). ' .
.

L,.' ~ .. .

Peromyscus maniculatus (deer mouse) -- 18 elements. .

Deer mice are residents of all habitat types In the project area. There

Is no evidence that deer mice were ever utilized.

Neotomacinerea (bushy-tailed woodrat) -- 1 element.

Woodrats are common in the project area, but It is repo.-ted that they were

not exploited by ethnographically known people because of the unpleasant

odor of the meat (Ray 1932). There is no reason to suspect that this

s i ng I e e I ement was cu I tura I I y depos I ted.

Microtus sp. (meadow mouse) -- 15 elements.

Three species of Microtus occur in the site area: 1. montanus, H.

.-- Dennsylvanicus and M, JQgi.caudus. Al I three species inhabit marshy areas

or live near streams. M. montanus can also be found In more xeric areas. .,...-.

None of the elements In this assemblage could be assigned to species.

There Is no evidence that microtine mIce were culturally deposited.

kLgcuru curtatus (sagebrush vole) -- 3 elements.

Sagebrush voles Inhabit dry sagebrush areas with I:ttle grass (Maser and

Storm 1970:142). Only cranial material of this species is distinguishable --

from Microtus sp. The occlusal surface of M3 (Maser and Storm 1970) and "

the location of the mandibular foramen (Grayson 1984) are distinctive.

Like the other small mice, _. curtatug. is most likely fortuitously

Included In this assemblage.

Ondatra z1bethicus (muskrat) -- 1 element.

Muskrats are active year round in the project area. Ethnographical ly they

were exploited during the winter months (Ray 1932), undoubtedly because

the waterproof pelt is at Its prime in winter. There Is no ethnographic -

record that the meat of this animal was eaten.

Eethimn dorsatum (porcupine) -- 74 elements.

Porcupines are largely arboreal and prefer areas of coniferous trees.

They are common in wooded areas near the site. Although they were not a ..-.

popular food Item among the ethnographically known people, there was no

taboo against eating porcupines (Ray 1932:90). Embroidery of porcupine

quIll Is was used to decorate garments (Post and Commons 1938:45; Ray

1932:50).

..
• ,'...-...-...-
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Canis spp., Cl. Qc.. binJlaris• Vulges YOM (wolf, dog, coyote) .. '.,

-- 49 elements.

Both anis laitrans (coyote) and C.am I lasis (domestic dog) are common in

the project area today. . latrans Is an Indigenous species, and r.-

famillarls has great antiquity in the northwest (Lawrence 1968). C. .Qi I.u

(wolf) also Is known to have been a local resident In the past, but has

been local ly extinct since about 1920 (Ingles 1965). Dogs were used

ethnographically for hunting deer, but were not eaten except in

emergencies (Post 1938). Coyotes, however, were considered good food (Ray

1932:90).

The elements assigned to the species Q, Jupu and Y. .YuJ.ps were

Identified on the basis of size. C. fmlllarls was recognized by crowding

and morphology of the dentition (Krantz 1959).

Urss amer[canus (black bear), arctos (grizzly bear) -- 5

elements.

Both species of bear are native to Washington state, Black bear occurs In

greatest abundance In the forested uplands (Dalquest 1948:172), but Is

known to frequent the banks of the Columbia River during berry season (Ray

1932:82). Grizzly bears are now extinct throughout Washington state, and

apparently never enjoyed as wide a distribution as the black bear

(Dalquest 1948). There are ethnographic records for hunting of both ..-. -.

species (Ray 1932; Post 1938).

Species level Identifications In this assemblage were made on the basis of

size.

MNartes Jmercana (marten)-- 2 elements.

The western marten is arboreal and has not been recorded as a resident of

the project area. There are ethnographic reports that martens were . -.

trapped In the adjacent uplands (Ray 1932:85).

Taxidea taxus (badger) -- 1 element.

The badger is a powerful burrower and Is found thoughout eastern

Washington, though not in large numbers (Ingles 1965). Badgers were

trapped regularly by the Sanpoil and Nespelem (Ray 1932:85). " "

Mephitis meplits (striped skunk) -- 8 elements.

Striped skunks are common Inhabitants of streamside thickets throughout

the project area. As with the porcupine, there was no taboo against

~. . . . ..- . . . . . . . . . . . . .. . .. . -.- "



eating skunk among the ethnographic people (Ray 1932:90); but skunk was
not popular In the diet.

Ly~ cf. ruIMI (bobcat) -- 7 elements.

Bobcat (L. rufus) and Canadian lynx (L. canadensis) are extremely
difficult to distinguish osteologically. Postcranially, the major

difference between the species is size -- the bobcat Is somewhat smaller.
These elements have tentatively been assigned to L, rutus on the basis of -N
size. Bobcats are ubiquitous In Washington, while Canadian lynx are less ..

common and Inhabit the forested regions in the higher mountains (Ingles 1965).
Bobcats were taken with traps or deadfalls (Ray 1932:85).

Cervus elaphus (elk) -- 48 elements.

Elk are rare in the extant local fauna of the project area. The closest
population Is In the Cascade Mountains to the west (Ingles 1965). Elk
bones occur In low frequencies in many archaeological sites In eastern
Washington, however, indicating that elk once occupied a more extensive
range than at present and/or that people were traveling some distance to
hunt them.

Odocolleus, spp. (deer) -- 1668 elements.

Two species of deer may be represented In this assemblage, Odoclleus

hemionus and Q.. virginlanus. Deer represented a major food resource for
the prehistoric Inhabitants of eastern Washington (Gustafson 1972), as
they did for the ethnographic cultures (Post 1938; Ray 1932).

Antilocapra americana (pronghorn antelope) -- 67 elements.

Although antelope are present today in Washington only as an introduced .-

species (Ingles 1965), antelope remains are common in both historic and
prehistoric archaeological sites, especially In the arid part of the
Columbia Basin (Gustafson 1972; Osborne 1953). There are ethnographic
records of hunting practices associated with antelope procurement (Ray

1932; Post 1938).

Bison bison (American bison) -- 12 elements.

Bison are known from project area assemblages dated between A.D. 500 and .. "
A.D. 1500. They have been reported ethnographically but never were
observed In this area by European settlers (Schroedl 1973). The close
skeletal similarity between Qos and Bison makes It difficult to
distinguish between them (Olsen 1960). These specimens, however, were
identified on the basis of the depth of the deposits from which they were
recovered.
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Qyli canadensis (mountain sheep) -- 350 elements.

Mountain sheep occur in archaeological sites in eastern Washington with
some regularity. The presence of this species is somewhat difficult to

interpret, however, because references to It in the ethnographic

literature are scarce. Moreover, when competition with man and domestic

stock for range became severe during historic times, the habitat
preference of this species appears to have changed (Manville 1980).
Mountain sheep are known ethnographically to have been exploited both for
meat and as a source of bone for tools (Spinden 1908).

REPTILIA (NISP- 764)

Chrysemys pit (painted turtle) -- 454 elements.

Painted turtle Is the only native turtle currently living In the project
area. Clemmys marmorata (western pond turtle) has been reported In the . ---.
eastern part of Washington In the ethnographic lI terature (Ray 1932:87),
but this would represent a major extension of the known range of C..
marmorata. At the present, (. marmorata only occur on the west side of
the Cascades and In the southern part of the state. Because there Is no
way of verifying that any other turtle has ever lived In the project area,
and no Indication that they were Imported, all turtle remains have been

assigned to ., pict. Turtles were regularly taken by ethnographically
known people as a food source (Ray 1932:87). The Incidence of burned
turtle elements Indicates they were used at this site.

Colubridae (Colubrid snakes) -- 211 elements.

Snake vertebrae were Identifled to family on the basis of size. There are
at least four species of snakes living in the project area that may be
represented by these vertebrae: Coluber constrictor (western yellow-
bellied racer), Pituopis melanoleucus (gopher snake), Thamnophls sirtalis
(valley garter snake), and L, elegan (wandering garter snake). Most
snake elements appear to be Intrusive. . .* .-. .

AMPHIBIANS (NISP=72)

Ranidae/Bufonidae (frogs and toads) -- 72 elements.

Both frogs and toads Inhabit the project area (Stebbins 1966). Inadequate 1 ;
comparative material precluded assigning these elements to the correct
family. Like those of the snakes, these elements appear to be Intrusive.

- . -- *.* . ,*'. -



PISCES (NISP=1,OOO)

Salmonidae (salmon, trout, and whitefish) -- 339 elements. '-.

These vertebrae could belong to any of at least eight species of salmonid -
fish known In the project area. All fish vertebrae with parallel-sided
fenestrated centra were assigned to this family. Salmonid fish . .-
represented a major food resource for ethnographic tribes (Ray 1932; Post

1938; Craig and Hacker 1940). The high Incidence of burned and broken
vertebrae In this assemblage Indicates salmonid fish were utilized at this
site. -

Cyprinidae (carp and minnows) -- 661 elements.

Inadequate comparative collections precluded more specific identification
of fish vertebrae. Assignment of nonsalmonid fish vertebrae to family was
made on the basis of size. At least seven species of cyprinid fish occur ,
In the project area. Some ethnographic groups exploited these fish (Post

1938). These fish remaIns are probably present as a result of human
activity.

LSUBSISTENCE

The faunal assemblage includes taxa that were deposited by both cultural
and natural agents. The cutting of skin and meat from bone may result in ---

striae, and the deliberate breakage of bone in flaking: such marks are used
here as evidence of cultural agents of deposition. Butchering marks have been
tabulated by element for this assemblage In Appendix C, Table C-1. Burned
bones, also indicators that cultural activities operated in the depositional
process, are tabulated as well in Appendix C, Table C-I.

Artiodactyls are the primary subsistence resource represented in the
faunal assemblage, constituting over 26% of the total identified vertebrate -

elements. Deer (Odocoileus sp.) elements make up the largest portion of the
artiodactyl assemblage, especially in the Kartar component. Mountain sheep,
antelope, elk and bison also represent subsistence resources and are present U -
in both components. The highly fragmented nature of the artiodactyl
assemblage suggests intensive use of the large mammals. When deer-sized and
elk-sized elements are considered as well as those Identified to species, all
parts of the skeleton are represented. Allowing for differences in bone
densities and preservation, the data In Appendix C, Table C-I suggest that all
parts of the skeletons of the small artIodactyls were brought back to the site '1l =__A
and utilized.

The high Incidence of carnivores (marten, badger, black and grizzly bear,
fox, wolf and lynx), as well as the occurrence of beaver and muskrat suggests
procurement of hides. Ethnographic evidence Indicates that some carnivores.. ..

were eaten (Ray 1932; Post 1938). There Is, however, no way to distinguish

. .. .. * ,- -.. . . . . --. .. . .. beg
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taxa used for their hides from those eaten In this archaeological assemblage.

Some, such as the bears, may have been used for both purposes.
% The presence of grizzly bear and marten Indicates that procurement of the

fauna represented at 45-OK-1l was not entirely opportunistic. Grizzly bear
and marten prefer higher elevation habitats with more trees than exist in the .A's. -
vicinity of the site. Such habitats exist within a few days walk of the site. We
attribute the presence of these taxa to wide ranging human rather than to
extensive environmental change.

Several of the small mammals may be represented as a result of use for

food and furs. Hares, ground squirrels, marmots and porcupines were eaten by
ethnographically known people (Post 1938; Ray 1932). These taxa undoubtedly
are present In this assemblage as the result of similar use prehistorically, '-
while the gophers and mice most likely are present as the result of natural

deposition. However, Stahl (1982) has recently demonstrated that small-.
mammals offer a high meat yield per live weight and that they are relatively

abundant In environments associated with human activity. He argued that many
small mammals may well have been a rich food resource in prehistoric

subsistence systems. The possibility that mice and gophers were utilized at

45-OK-11 cannot be discounted, but only a small number of small rodent
elements were burned and none showed evidence of butchering. The evidence is
inconclusive whether the small rodents were utilized or if some were burned In
the course of general disposal of refuse. Because many small rodents are
abundant In the site area and burrow extensively, It is likely that most occur
In this assemblage as a result of natural deposition.

Turtle shell fragments occur In high frequency in both components.
Ethnographic analogy (Ray 1932:82) and the frequency of burned shell fragments

suggests that turtles were sought for food. There Is, however, no
evidence that the frog/toad elements represent a food resource.

Both salmonid and cyprinid fish are represented In this assemblage and
* undoubtedly represented a major food resource for site occupants as they did" -. -

for ethnographically known tribes (Ray 1932; Post, in Spier 1938; Craig and
Hacker 1940). There are approximately twice as many cyprinid as salmonid

. remains in both components. Salmonid vertebrae tend to be more fragmented and

a greater percentage are burned, which may Indicate differences In the manner
in which fish of the two families were processed. Taphonomic processes may
also account for the differences observed; the salmonid vertebrae are more

delIcately constructed and may break more easily (Casteel 1976:88-92).

* SEASON4ALITY

Two kinds of data that Indicate season of site occupation were recovered

from the faunal assemblage. The first is age at death of taxa with a known
season of birth. The ages at death for 25 deer have been estimated by
reference to criteria described by Robinette et al. (1957) and Severinghaus 0

(1949). Ages at death for four antelope were established by reference to
criteria described by Dow and Wright (1962). Deer and antelope generally give
birth in May or June (Ingles 1965). From the age at death and the season of

:" , ,:-'.. ,:...'..



birth, the season at death can be estimated. The second source of seasonal

data is the presence of seasonally active taxa. Elements from two such taxa--

Marmots (Marmota f IaMiventris) and painted turtles (Chr vsemys pictaI l--are
present in both components. Marmots enter estivation In June and go Into

hibernation in August or September. They emerge in March (Ingles 1965;

Dalquest 1948). Painted turtles hibernate from late October until March or

April (StebbIns 1966; Ernst and Barbour 1972).
The seasons of site occupation Indicated by each of the seasonally

sensitive taxa are summarized in Table 4-2. The range of months Indicated by

deer and antelope has been extended because the wear pattern from which age Is

assessed Is highly variable. Not only does dental wear depend on location of

the population and forage type, but variation Increases with age of the

animal.
In the Hudnut Component there are no ageable artiodactyls. The other

taxa Indicate the site was occupied at least during the spring (March-June).

Taxa from the Kartar Phase component Indicate that occupation occurred during

all seasons. Marmots and turtles were taken during the spring, antelope

during the fall and winter, and deer throughout the year.

PALEOENV I RONMENTS

There are six taxa of small mammals for which there Is no evidence of

deliberate cultural intervention In the depositional process. These six taxa

were placed Into two groups In Table 4-3 based on habitat preference data
provided by Dalquest (1948) and Ingles (1965). If we assume that the changing

abundances through time of the two groups reflect changing abundances of mesic

and xeric habitats In the site area, we may use the relative abundances of

these taxa as an Indicator of prehistoric environmental change. It should,

however, be kept in mind that human habitation could affect habitat preference
(cf. Justafson 1972).

Examination of Table 4-3 reveals there was a shift in proportions of

mesic versus xeric taxa between the components, regardless of whether element

counts or minimum numbers are considered. The Kartar Component Is dominated
by the more mesic taxa, particularly Thomgmys talpoldes. I, taloldes.
accounts for 65% of the total number of elements and 55% of the Individuals.

er~.athus rys one of the two taxa that prefer relatively more xeric

habitats, Is the dominant taxon In the Hudnut component. The other taxon In

the xeric group, Ljgurii curtatus, occurs only in the later component.F_ Using the assumption that relative abundances of taxa preferring mesic

versus those preferring xeric habitats reflects the abundances of those

habitats in the local environment, and further assuming that changing _._-. 5-
abundances of habitat types Is a function of climatic conditions, the

abundances of the taxa Included In Table 4-3 Indicate that climatic conditions
were relatively cooler and/or moister during the Kartar Phase occupation than

during the time represented by the Hudnut component. The magnitude of the

change cannot be estimated from this evidence.

......................................................° ... -.•

. . . . ..- ~ . . . . .- . ______ ___-___ ______
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Table 4-2. Distribution of seasonal Indicators, 45-OK-1l.

Crmpmn Texan Season of a.~h

Deamth ion. Feb Mar Ape I 7 N" Ju Jut AuNet c ow Doc a

Hudenut Pl~armotftintri~ -HIS-0-- a

tartar "Omt I'iventria -. SmD

Gthryseo olct 9NSkzo - -

Antigocoor maricana 52 so

46 o

D0ocoite.' op. a No ----

20 so -*---

10 so

70 so

36 no

72 so

26 w

15 No

63.

100m --so

5 mc -

29 so -

78 0 -o

19 so

31 so

1
Because reLiabiLity of oge estimates for artlodactyta decraee* with increasing age, we use a two month. &pan for m5ason

ofdati for Individuats g4 months, a four- month span for indlnlduato >24 months and <100 months, and a five month %pan
for I ndiv Idusts 100 month.

. . . . . . . . .. . . . . . . . . . . . . . . .

. . . . . . . . . . ..7. -' ..
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Table 4-3. Paleoenvironmental indicators, 45-0K-11.

Taxon Hudnut Cam nent Karter Compnent
NISP % I$

Tho.onL tatpodes 60 38 7 24 507 68 58 55
Peromaycus manicuat u 4 3 3 10 14 2 6 6
Neotae cinorea 1 1 1 4 0 0 0 0
Microtua p. 1 1 1 4 14 2 9 8

Music Tax. 66 41 12 41 535 69 73 69

Perognathus varvus 91 57 16 55 244 31 33 31
Lanuru curtatus 3 2 1 4 0 0 0 0

Xeric Tax 94 59 17 59 244 31 33 31

The vertebrate fauna from 45-OK-11 is representative of the fauna

expected in the project area. Antelope, sheep and bison are the only taxa
represented that no longer live In or near the site area. All three taxa

became locally extinct in late prehistoric or historic times (Dalquest 1948;
Taylor and Shaw 1929; Schroldl1 1973). Otherwise, allI taxa either occur In the
site area, or there Is reason to believe they were Introduced Into the
assemblage from nearby areas by cultural activities associated with the

procurement of food and hides. It appears that the faunal assemblage, with
the exception of the mouse, gopher, snake, and frog/toad elements, represents

an accumulation of refuse from economic activities.
The mammalian fauna is predominantly small artIodactyl (deer, sheep,

antelope) remains with a small number of large artiodactyl (elk, bison)
elements. Most of the assemblage Is extremely fragmented, Indicating

Intensive use and/or poor preservation. The mammalian assemblage also
Includes an array of carnivores and large rodents that undoubtedly represents
resources exploited for furs as well as food.

The small rodents, gophers and mice, show no evidence of cultural use.
They are most likely present In this assemblage as the result of natural

deposition. The relative abundances of these small taxa Indicate that the
site environment was wetter and/or cooler when the Kartar component was

deposited than it was when the Hudnut component B was deposited.
The non-mammalIan vertebrate assemblage Includes turtles and at least two

kinds of fish that probably were used by site Inhabitants. The snake and "_--.

frog/toad elements are most likely present as the result of natural

deposition.

• I - - " i
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5. BOTANICAL ANALYSIS
, .- . -.. --

The study of vegetable materials found In archaeological matrices, termed

archaeobotany or paleoethnobotany (Dimbleby 1967; Renfrew 1973; Dennei 1976;

Ford 1979), provides valuable Information about the resource base of the

peoples who Inhabited a site. With lithlc and faunal materials, they give us
the means for making inferences about the peoples' patterns of subsistence, as
well as interpreting site features. The presence and condition of specific

kinds of fruit seeds and flower parts, for instance, can suggest seasonal ity

of site use.

THE BOTANICAL ASSE1.BLAGE

Over 1.57 g of archaeobotanical material was identified from 56 flotation

samples from three testing units at 45-OK-11. The samples, drawn from 14.7 kg
of sediment, had an average carbon ratio of 0.1% and varied from 3,000 to over

5,000 years In age. Most of the flotation samples w i-e small (under 100 g)
and were given sugar separation. Six samples weighing 9.6 kg were subjected

to water separation. These large samples were taken from hearth Feature A,
ana the lower levels In units 54N72E and 84N73E. Five flotation samples from
the highest levels in the units could not be assigned to zone. In addition to

the 56 samples, 17 Kartar Phase flotation samples were given cursory
examination. The samples were from occupation debris In Upper Housepit I and
Lower Housepit 1 In 84N73E and ranged In age from about 4,700 to 5,000 years
ago. Two produced food remains (Lomatium tissue and goosefoot seed).

The three testing phase units, 24N67E, 54N72E, and 84N73E, were

positioned near the rims of Housepits I and 3, and 10 in Block Area 2. The
three test units include both Hudnut and Kartar components. Thus the

botanical flotation samples represent a large array of domestic garbage
deposited outside semipermanent structures.

Carbon purity levels are not high for most flotation samples (Figure 5-
1). Bioturbation is present. Most of the contaminant weight, however, Is
from large amounts of cultural material In the flotation samples--particularly
bone, shell, fish, lithic flakes, and ground pigment. Some Items are unevenly
distributed throughout the levels. Shell fragments, for example, tend to be
heavily concentrated In Kartar Phase flotation samples and relatively lightly
present In Hudnut flolation samples. Red to orange pigment lumps associated

with pigment-stained quartzite grains are found In both phases, but are
particularly evident In Hudnut flotation samples. Presence of non-botanical

cultural material wIlI be mentioned In a later section. " "

• .. " . . .;.. . . . ..." - -' . - - " . -. " - " -- ' .-',.'- - . - - - " -
• '. .- - -" " . - .. -: '. . - .. - '- " . . . . . ... . ,. . :. . .-: . .- , . - . .
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The botanical assemblage from 45-OK-11 is shown In Table 5-1, and
consists of 62% conifer, 28% hardwood, 2% edible material and 8% other tissue
by weight. The most prominent coniferous species are members of the pine
famiIy; the most Important hardwood Is bItterbrush. Some pieces of larch, and
the birch from Hudnut Phase flotation samples, are Incompletely carbonized.
We have noted incomplete carbonization of wood and other floral material In
previous investigations, but none have been as old as these approximately

3,500 year old samples.
The edible material consists largely of seed fragments and fruit tissue.

The oldest example Is a serviceberry seed from Kartar levels at the bottom of
24N67E in U.L. 210; field notes associate It with turtle bones. Two species
of goosefoot (Qhenopodlum spp.) are also represented--two western goosefoot
(CQ fremontil) seeds are from Hudnut debris. Three seeds of smaller-seeded
goosefoot (species unknown) are found In both phases, and the fragments are
too small to Identify reliably. None of these remains form a concentration
like that noted from 45-OK-258 (JaehnIg 1983b).

Charred edible root material is rare at 45-OK-11. Had we not searched
the additional 17 samples, none would have been Identified. Fortunately,
well-preserved lomatium root tissue was identified from one of the samples
from Upper HousepiT I (Kartar Phase). A few samples of charred tissue,
probably parts of fleshy fruits, were Identified from five Kartar flotation -"'""'."'
samples as well. Three had associated seed wall fragments. One of these,
recovered from the very bottom of 54N72E, is probably wild strawberry . -

(Fragarla sp.). This family is not found at the site, and the nearest such
plants grow in the mountains under ponderosa pine. Two other Kartar flotation U'
samples contain tissue that probably belongs to hawthorn (Crataegus sp.)
seeds. The identification of strawberry Is reasonably secure (we have " -

contemporary wild seeds In our comparative collection); but the identification
of nut hull tissue is tentative. With so many unknown bits and "probables" In
the array, we find it difficult to assess the amount of edible tissue. If all '
the above are properly identified, then 25% of the flotation samples contain
edible tissue. If only materials whose identification we are most sure of are
considered--goosefoot seeds, serviceberry, strawberry, and fruit tissue--the
incidence drops to 14%. Table 5-1 reflects this latter figure. The seed
walls and possible hawthorn seed tissue have been placed In the Other Tissue
category.

The Other Tissue category also contains bitterbrush seeds from Hudnut
flotation samples and grass flower parts. One grass represented is from the
millet family (Pan lcum sp., panic grass) from Zone 99 (not assigned to a
phase). The same flotation sample sample also contains immature florets from
a medium stemmed grass In the fescue tribe. And one of 17 flotation samples
examined for important plants from Upper Housepit 1, Kartar Phase, contained
remains of rye grass (EJymus sp.). The bitterbrush seeds and the grass
florets are good summer season indicators. A bit of twisted cordage or tissue
was identified from the Upper Housepit 1 floor. Tie material Is the same as
that found at 45-OK-2 (Campbell 1984d). We are uncertain of the nature of the
material; It may not be floral at all, but, rather, a bit of sinew thread. A

*. -. .. . . . . . . ... .. -- - * ~ . ~ ** V -. ***-1.**.- -
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Table 5-1. The botanical assemblage of 45-OK-11 by flotation
weight (g) and number of appearances (#) in 56 samples.

Unassigned Hudnut Karter Total,

Identified Feature A
BotanicaL UL LA. Hearth UL
Materi al

__-5 (W5 (21 W-49o g l g l , g o- ' ' ':
Conifer (62%)
LodgepoLe pine - - 0.03 3 - 0.03 3 0.06 6
Ponderosa pine 0.02 3 0.06 5 - 0.27 15 0.35 23
YetLo

N 
pine -0.01 2 0.07 9 -0.01 2 0.16 21 0.23 34

DougLas fir -0.01 1 0.01 6 - - 0.06 16 0.07 23
Larch -0.01 1 0,042 5 -0.01 1 0.05 10 0.09 17
HemLock - - - - - - -0.01 1 -0.01 1
Pinacese - - 0.01 1 - - 0.01 3 0.02 4
Juni per - - -0.01 1 - - -0.01 2 -0.01 3 ... -
Cupressacese - - 0.01 1 - - - - 0.01 1
Bark -0.01 1 0.01 7 - - 0.02 11 0.03 19 r.. .

Cone - - -0.01 1 - - -0.01 1
Pitch - - 0.01 8 - 0.02 13 0.03 21
Other - - 0.02 4 - - 0.07 14 0.09 18

Hardwood (28%)
Sage -0.01 1 -0.01 2 - - - -0.01 3
Bitterbrush 0.04 4 0.15 12 0.18 2 0.03 10 0.40 28
Serv icaberry - - - - - - -0.01 1 -0.01 1
Serv/Ha - - 0.02 7 - - 0.01 4 0.03 11
Rosaceae - - - - - - 0.01 5 0.01 5
Mock orange - - - - - - 0.01 1 -0.01 1 .. -
CL Imati -0.01 1 - - - - - - -0.01 1
Birch - - -0.012 1 - -- 001 1 -0.01 2 " - "'-
Bark - - -0.01 3 - - -0,013 3 -0.01 6

EdibLe Tissue (2%]
Seeds - 0.01 3 - 0.01 4 0.02 7
Other - - - 0.01 6 0.01 6

Other Tissue (8]
Seeds 0.01 1 0.01 4 -0.01 1 -0.01 1 0.02 7
Grass - - -0.01 1 -0.01 1 -0.01 4 -0.01 6
Fiber? - - -0.01 1 - - - - -0.01 1
Herbaceous 0.01 4 0.02 12 -0.01 1 0.07 27 0.10 43 .. . "
Other - - - -- 0.01 1 -0.01 4 -0.01 5 , ' .

TotaL 0.08 0.48 0.18 0.83 1.57

Lomatiur tissue and one goosefoot seed noted In the cursory examination

of 17 other fLotation samples have not been incLuded.
2 Same specimens lncoptatety carbonized.
3 Birch bark present in one fLotation sample. -.v- .

1.2
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material; It may not be floral at all, but, rather, a bit of sinew thread. A
question mark on the chart Indicates our uncertainty.

The most striking feature of the assemblage Is the change In the ratio of

coniferous species and hardwoods over time. Kartar Phase woods are nearly all .

coniferous (93% by weight); the only hardwood of note Is bitterbrush. Hudnut

woods are mostly hardwoods, 56% by weight. Sage appears for the first time In - -'.
the Hudnut Phase.

We have noted the tendency of older components In sites along the -

Reservoir to be represented by more conifer wood. The large number of Kartar.. .

* flotation samples (N=35) strengthens this observation. The absence of sage
wood in Kartar flotation samples is worthy of note. Easily Identified, sage
prefers a fairly dry climate. While It Is an Important member of the woody

flora of later components, It is absent in Kartar flotation samples.
One explanation might be a change In climate. The early inhabitants of

the region might have burned more conifer wood because It was more available.,.
The cl Imate may have been moIster then, and sage, a plant that requires a dry

clImate, may not have been easily obtained. Alternately, the inhabitants may
have preferred coniferous firewoods to sage wood, and so ignored that wood

whenever the preferred sort was available.
The assemblage of flotation sample material Is presented below arranged A. .

alphabetically by family. Possible uses are suggested from information
supplied in the ethnobotanical and ethnographic literature. Seasonality data
are Included where pertinent.

APIACEAE (Umbelliferae, Parsley or Celery Family)

Lomatium Raf. (desert parsley, biscuitroot)

Charred Lomatium root tissue was identified from one of 17 flotation sample

samples given cursory examination. The sample was from the floor of Upper ".-..---
Housepit 1. A radiocarbon sample from a hearth on the floor Indicates the

tissue Is about 4,700 years old (TX-3380).
Although species cannot be assigned on the basis of root tissue alone, the -

fragments probably belong to a species with large storage roots such as L .-.

macrocarpum, 1, L nb or L, farinosum. One of these, L. canJyL, Is still
being collected by Colville tribal members. It grows In Douglas County.

- The other two species are found on the reservation. Lomatium roots were

collected In the spring from March through June. Some were eaten fresh, _ . .

boiled, dried or cooked In pits with other foods. At least one kind was

.- made into cakes and dried (Turner et al. 1980:64-65, 68-69).

ASTERACEAE (Compositae, Daisy Family) . .* ,"-

"f,) 41
Artemisla tridentata Nutt (sagebrush, big sage)

Only three flotation samples contained sage charcoal. Two traces were found
in Hudnut flotation samples from 24N67E, and another represented by twig .

. . . . . . . . . . . . . . . . . . . . . . . .*...-. .
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ends was from the same unit but could not be assigned to zone. Sage Is not .

common at the site and Its relative absence Is noteworthy. We have
suggested that sage was used primarily for fuel in other project area sites
where it was abundant. Apparently the Inhabitants of 45-OK-11 during Kartar
and Hudnut times made little attempt to col lect the wood.

BETULACEAE (Birch Family) .-. .

Betula L. (birch)

A small amount of Incompletely charred birch wood was identified from a

Hudnut flotation sample In 24N73E. Charred wood, and a small sample of bark r 1

which probably is birch, are from Kartar Phase flotation samples from the

same unit. The unit levels from which these remnants were extracted are
associated wIth a shell concentration and edIble remaIns. The wood and bark

fragments are too small to Identify to species. Likely candidates, however,
Include western birch (Betula occidentalis) and paper birch (. papyrifera).
The former species is locally abundant In moist habitats above 600 m (about

2,000 ft).

Birchwood was not highly valued although It was used as fuel (Turner et al.

1980:89). The bark was much more valuable as material for flexible
containers (Ray 1932:38). Prepared birch bark strips have been found In a

feature at 45-00-214 radiocarbon dated to about 1100 B.P. (Miss 1984a). The
birch at 45-OK-11 Is considerably older.

CHENOPO0IACEAE (Goosefoot Family)

Chenopodlum fremontll Wats. (western goosefoot, pigweed)

Two charred and broken goosefoot seeds were Identified from a Hudnut phase

flotation sample from U.L. 90 in 54N72E. The seeds were found In occupation -.-.-.

debris with ponderosa pine, conifer bark, bitterbrush charcoal and
servIceberry/hawthorn charcoal. Fish bone, shell fragments, pigment and

pigment-stained quartzite grains were found in quantity. The seeds are
probably older than 3,500 years, about 1,000 years older than those found
concentrated In a pit feature from 45-OK-258.

Chenopod Ium sp. :''' ''''

A second species of charred goosefoot Is present at 45-OK-11, although not

In sufficient numbers for species Identification. One seed was taken from a
hearth feature (Feature 96) in Lower HousepIt 1. Two others were Identified

from U.L. 130 in 54N72E and U.L. 160 In 24N67E. All three seeds were found
with burned and unburned shell, and bone. The seeds are small and vary from

0.7 to 0.9 mm In diameter. The seed coats are smooth, lack the pericarp,

.................... ". -.... .....
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and are teardrop rather than circular In outline. They resemble those of

Lamb's quarters (C, album).

CUPRESSACEAE (Cypress Family)

JunI erus SCODU Iorum Sarg. (juniper)

Traces of charred juniper wood were Identified from one Hudnut and two

Kartar Phase flotation samples. The juniper from the former phase Is
associated with a radiocarbon date of 3557±523 (TX-2899) while that from the
Kartar Phase is from Lower Housepit 1, about 5,000 years old.

Juniper trees are not common within the guide-taking area today. A few can

be seen in draws and canyons on both sides of the river from Grand Coulee '-

Dam to about RM 577. The known Individual nearest to the site Is In the

lower Coyote Creek drainage. Others may be present on the scantily treed

slopes across the water from the site, or, possibly, In the moist bottom of
Hopkins Canyon.

Juniper wood was used for bows and items of small construction. The boughs
were a fumigant for houses while steeped bark and branch tips were used as a
remedy for cold, flu, and other ailments (Turner et al. 1980:19-20).

Other Cupressaceae "

A small amount of cypress family charcoal was Identified with juniper wood

In 54N72E In a unit level above hearth Feature A. The pieces were too small

to Identify further.

In sum, cypress family members appear In 7$ of the samples.

HYDRANGEACEAE (Hydrangea Family)

PhlJladelphus lewisil Pursh (mock orange)

A trace of mock orange charcoal appeared In a Kartar flotation sample from

Upper Housepit 1 debris.

Ethnographic sources agree that mock orange was a valuable wood for bows, . -. -

arrow shafts, and foreshafts or sideprongs in salmon spears (Ray 1932:87; '" "
Turner 1979:222-224; Turner et al. 1980:108). Mock orange Is locally .7- -

abundant within the guide-taking lines. tO)

. . . .°.° ,.. . . . . . . . . . .
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PINACEAE (Pine Family) I

Pine family members are found In 55, or 96%, of the samples from 45-OK-..
Genera represented Include pine (Pinus spp.), Douglas fir (Pseudotsuga sp.),
larch (Larix sp.), and hemlock (IWgI sp.). When pieces cannot be

identified further, charcoal of these and other genera are designated
Plnaceae. The term yellow pine Is used for samples containing bole and " J

branch material of ponderosa pine (Pinus ponderosa) and lodgepole pine (T.
contorta) when specific names cannot be attached. Both are valued building , . .

material and good fuel.

LarIx occidentalls. Nutt. (Western larch)

Common at 45-OK-11, larch is found In 30% of the flotation samples. One

sample from Hudnut levels Is Incompletely charred. The remainder are

completely charred and spread fairly evenly among Kartar and Hudnut periods.

Larch Is not found alone and nearly always Is accompanied by pine or Douglas
fir, often both.

The nearest source for western larch Is In moist mountainous regions above

about 550 m (1,800 ft) elevation. Larches can be seen In the Condorn-
Harrison-Coyote Creek drainages along Kartar Road and along Highway !-_5

south to Smith Creek. The wood does not seem to have been ve'ued hi ,hiy as
a construction material among the Okanogan, although it was c I
(Ray 1932:105).

Pinus contorta Dougl. ex Loud. (lodgepole pine)

Lodgepole pine charcoal is found in 6, or 11%, of the samplE
and Hudnut flotation samples. The oldest sample Is from a gr

in unit 84N73E and must more than 5,000 years old.

Young lodgepole pines are suited for construction purposes.

found at slightly higher elevations than ponderosa pines on
Reservation.

Pnus ponderosa Dougl. ex. Loud. (ponderosa pine)

Ponderosa pine Is the most common conifer at 45-OK-11. Found
It appears in 40% of the samples. Much more of it occurs in
Hudnut Phase flotation samples. Some of the pitch and bark Is
pine as well. All of the material Is completely charred.

Ponderosa pines dot the terraces and hillsides of the guide-ta
today, and they grow within walking distance of the site. The

various uses in native manufactures, medicinal preparations, ar

often, however, It was probably used as fuel. Ponderosa pint w -

. .o . .. -
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the principal fuel species In Kartar times. Fully 43% of the samples -

contained the wood, and In those samples ponderosa pine tended to weigh moreJ1
than other Items. The percentage dips to 29% In Huanut flotation samples.
In those samples, the pine is often second In wcIght after bitterbrush
charcoal (conifers tend to be the other Items found In Kartar flotation
samples).- o

PseudtsuqA menziesi1 (Mirb.) Franco (Douglas fir)

Douglas fir appears in about as many flotation samples as ponderosa pine,

40%, but It weighs only a fifth as much. It decreases slightly from Kartar *.

to Hudnut times. Douglas fir trees currently grow among ponderosa pine

above the floodplain and In draws. The nearest source to 45-OK-1i Is across - -

the river on steep north-facing hillsides in Douglas County. The firs grow

among pine almost to the water's edge. Fir was a preferred wood for

rimplements associated with fishing and other water-associated tasks. It was

made Into harpoon shafts, for Instance, because of Its resistance to water

warp (Post and Commons 1938:55,56).

*L%" Carr. (hemlock)

Charred mature hemlock bole wood was Identified from a Kartar flotation

sample in U.L. 120 from 24N67E. The wood was In poor condition before it

was burned.

Two species of hemlock grow In Washington State today, but It Is doubtful If 2
hany are present on the Colville Reservation. The trees prefer cool

temperate to subalpine habitats (Hitchcock et al. 1955:132,133). The

nearest source by river is in British Columbia. Use of the wood Is not

reported In the ethnobotanies of our area. Thus, hemlock is one of the more

exotic species at 45-OK-11.

Yellow Pine and Other Pinaceae

The yellow pine group appears in 60% of the samples and Is third In weight

behind ponderosa pine and bitterbrush. The taxon tends to be large In

samplIes w Ith lodgepolIe and ponderosa p Ine branch mater Ial1. All of the pine
is charred. It appears slightly more often In Hudnut flotation samples, but
the amount of charcoal per sampe Is si Ighty greater In Kartar flotation

samples. In other words, there is no clear change over time for this mixed

* group.

Four flotatIon samp es contaInned pine famIy members not ident If fed to ge.nus.-

Three of these are from Kartar unit levels. All of the pitch belongs to

this group as well, since it Is Impossible to distinguish the pitch of pine,

ofir, spruce and larch.

* .. **.. ... *.,.~v.*.*..*-**....................*. -
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Cone, Bark, and Other Conifer

There is very little cone material from 45-OK-11. A trace was found in a

Hudnut hearth with a little larch and yellow pine, and a great amount of ..- -

bitterbrush.

Conifer bark Is found in all zones In 33% of the samples. Most of it Is-.
pine.

Final ly, 18, or 32%, of the samples contain conifer charcoal which cannot be
Identified to family. Most of this is from Kartar Phase flotation samples.

About 9% of the conifer wood by weight could not be further Identified.

POACEAE (Gramineae, Grass Family)

Grass stem and leaf tissue Is found In only 8% of the samples. All but one

of five samples are from Kartar Phase flotation samples. All the material
Is charred and belongs to fairly smal I-stemmed grasses. Flowering or .'"-- ..--" '

seeding material Is found In two other flotation samples. Three-quarters of A- -

a grass floret (ovary or seed surrounded by other structures--lemma and

palea In this case) most likely Is panic grass (Panicum sp. probably
scribnerlanum. The remains were found in U.L. 30 in 24N67E along with a

small unidentified seed, bitterbrush charcoal, and a trace of pine. No
regional ethnobotany lists this grass; however, grasses were used for a F'- -

variety of purposes in general (Turner 1979:135-136; Turner et al. 1980:53-

54).

Three portions of other grass florets were Identified from Hearth Feature A
in 54N72E. The florets are immature, but structural details strongly
Indicate the grass In question Is from the fescue tribe, a large and
important group with numerous genera. The condition of the flowering parts

Indicates (early) summer burning.

Finally, one of the 17 flotation samples given cursory treatment had traces

of a large-stemmed rye grass (f.lymus sp. probably clnereus). Stem and leaf
material were from the floor of Upper Housepit 1. Rye grass was one kind [ :

used as pit linings and flooring material (Turner et al. 1980:55).

RANUNCULACEAE (Buttercup Family)

Clematls L. (clematis, virgin's bower)

A small amount of charred clematis charcoal was found In occupation debris
from U.L. 30 In 24N67E (Zone 99). Two species are known In our region;

white clematis (C. JlausItcifldlA), however, Is locally abundant, and useful
as a textile In flexible constructions (Turner et al. 1980:117).

.........................................................
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ROSACEAE (Rose Family)

*" Amelanchler alnifolla Nutt. (serviceberry, saskatoon)

A trace of serviceberry wood and a complete charred seed were taken from two
Kartar Phase samples. The seed was found In U.L. 210 In 24N67E among three . .

kinds of conifer wood and burned and unburned shell and bone. This seed Is
probably the oldest confirmed edible fruit species in our Investigations.

Field notes state that turtle bones, presumably carapace fragments, were " -'Mt'
found near the flotation sample sample.

Purshla tr identata (Pursh) 0. C. (bitterbrush, greasewood)

At 0.40 g In 49% of the flotation samples, bitterbrush Is the most important
hardwood. It rivals ponderosa pine as the most important plant species over
time, but probably does not exceed It. An unspecified amount of the yel low

pine taxon is ponderosa just as some of the Rosaceae taxon Is bitterbrush
charcoal. The former category, however, is much larger and would contain
enough ponderosa pine to keep it In first place at 45-0K-11.

The Incidence of bitterbrush increases over time. For example, bitterbrush
" charcoal is found In 29% of the Kartar flotation samples and In 82% of the

Hudnut samples. Wood weight Increased tenfold as well. The wood of
bitterbrush apparently was not utilIzed for tools or other items of
manufacture; It was, however, used as fuel (Turner et al. 1980:128). We

assume that bitterbrush was a principal fuel species at 45-OK-11 and became h.
particularly important during Hudnut times. During this same time span some
conifers apparently declined in Importance. Ponderosa pine Is a case in
point. Found in 43% of the Kartar and 29% of Hudnut samples, It showed a . . .

fourfold decrease In wood weight over time. -.. <-- .

Servi(ferry/Hawthorn

Small pieces of servIceberry and hawthorn (Crataegus spp.) can be difficult

to distinguish. These are placed In the serv/haw taxon, the second most
* Important category among the hardwoods.

Like bitterbrush, this unit shows Increase In frequency and weight from
Kartar to Hudnut times. All pieces In this taxon are fully charred.

Other Rosaceae

Five Kartar Phase flotation samples contained charcoal that needs further -
IdentIfIcation. Most of these appear to be samples of rose family woods
noted before, such as hawthorn, serviceberry, and bitterbrush.

* .* .--. *
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F Inall Iy, s ix charred seeds have been ass igned to th Is f am IlIy. A m In Imum
number of five achenes were extracted from Zone 99 flotation sample from -,.

24N67E. They resemble small, immature bitterbrush seeds, and were found
with a fragmentary panic grass seed. The sixth seed Is from U.L. 180 in
54N72E. It Is Incomplete and about 1 mm long and 0.7 mm thick with obscure ,.,t
surface roughening. The seed Is probably from wild strawberry (Fragarla

sp.) and bits of fruit-like tissue from the same flotation sample may be
strawberry as well. Two species of strawberries were gathered In the past -_.."-.

(E. vesca, and E.Yirainlana) in May and June (Turner et al. 1980:125).
Size and shape of the seeds of the two species are similar (Montgomery,

1977:178) and no distinction can be made from one partial charred seed.
Wild strawberries presently grow most abundantly in the mountains under
ponderosa pine and mixed coniferous forests above 800 m (2,600 ft).

UNIDENTIFIED SEEDS AND OTHER TISSUE

One largely entire seed from Hearth Feature A In 54N72E remains unassigned

to any taxon. Ellptical In shape, it Is 3.5 mm long x 1.5 mm broad,
planoconvex in cross section and surrounded by a narrow wing or flange. The

surface Is smooth.

Parts of seed coats, found In three Kartar flotation sample samples from

U.L. 180 in 24N67E, U.L. 170 in 54N72E, and In U.L. 80 in 84N73E, are too
small to Identify further. Two were accompanied by traces of charred tissue

thought to have come from fleshy, edible fruits.

Finally, two samples of dense tissue which resembles hawthorn (-ranta"gj..
sp.) seeds, but which could not be positively Identified, was placed in the
residual category (Non-Woody Other Tissue). The fiber in Table 5-1 may be
animal sinew.

SUMMARY BY COMPONENT

Botanical materials from 45-OK-11 are summarized by component, with

discussion of specific areas within components. The discussion begins with
the oldest phase.

KARTAR PHASE

The Kartar Phase Is represented by 34 flotation samples taken from 6.5 kg

of sediment and 17 flotation samples given cursory examination for Important
taxa. The average carbon ratio of the soil for the 35 flotation samples at *) 4

0.3% is from occupation debris associated with Occupation Surface A (24N67E),
3 (54N72E), and 1 (84N73E). Carbon purity ratios averaged 28%, a relatively
low rate due to a great amount of non-botanical cultural material In the

flotation samples. For example, 66% of the samples contained mammal bone, 63%

* . . . . .. . . . . . . . . . . .- *. . .,. .
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had shell, 51% had fish bone, and 23% of the flotation samples contained red

or orange pigment lumps.
The Kartar assemblage consists of 83% conifer, 6% hardwood, 2% edible

material, and 9% herbaceous material by weight (Table 5-1). All flotation
samples have conifer charcoal, and three-fourths have two or more coniferous
genera. The major taxa Include yellow pine, ponderosa pIne, Douglas fir, and '
larch. Pine appears In 61% of the flotation samples while Douglas fir appears

In 46%. Larch occurs In a little less than one-third of the flotation samples.
Hardwoods, by contrast, appear In half the samples and weigh very

little as a group. Only two flotation samples contain more than one kind of
hardwood charcoal. Bitterbrush Is the most important wood, and sage is absent

although it grows on the site today.
We have previously explored the reasons for this sharp contrast between

the use of these two kinds of wood by the site's early Inhabitants. It is

rare to find a botanical assemblage In the project area which has so little
hardwood, or one In which the herbaceous material outweighs one of the major

wood categories.

Kartar Phase edible material Is represented by two charred goosefoot
seeds (species unknown) from shell concentrations In 24N67E and 54N72E, a
serviceberry seed from U.L. 210 In 24N67E, a probable strawberry seed and
fruit tissue from the bottom of 54N72E, and six examples of seed coat and
fruit tissue from scattered unit levels in all three testing units. The

serviceberry and strawberry material are from unit levels which may be from

5000 B.P. or older. Two of the 17 additional flotation samples contained
edible material--a flotation sample from a possible Hearth (Feature 96)-_
associated with Lower Housepit 1 contained a goosefoot seed (species unknown),
aad the floor of Upper Housepit 1 had pieces of charred Lomatlum tissue.

The assemb lage also contained traces of sma Il-stemmed grass from Block
Area 2 living floor and portions of rye grass stem and leaves from Upper

Housepit 1 in one of the perused flotation samples. A fragment of fIber or

sinew thread was found In occupation debris In Upper Housepit 1, and a
fragment of bark believed to be birch was found In prehousepit layers In

84N73E.
Cons Ider Ing most of the flIotat Ion samplIe samplIes conta ined so I IttlIe soIlI

(under 100 grams), the flotation samples are remarkably productive. About one
In three contained material, and over half contained three or more species of

wood. Grass and herbaceous material are present in nearly all flotation
samples and preservation Is generally good for samples so old. The scarcity

of hardwoods in Kartar samples Is not the result of poor preservation.
Since each testing phase unit contains material from separate structures,

we will examine each unit separately.

..................
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Test Unit 24N67E (Occupation Surface A)

Thirteen flotation samples, assigned to the Kartar Component, were
examined from this unit. It Intersects a dense occupation surface that is a
continuation of Occupation Surface A (see Chapter 6), although the test unit
was not Included In the feature analysis. Approximately 0.26 g of -
archaeobotanIcal materials were identified from 1.7 kg of sediment with an
average carbon ratio of 0.4%. At 22%, sample purity was low because of large
amounts of non-botanical cultural material In the flotation samples. Fully
92% of the samples contained mammal bone, 75% contained shell and 50%
contaIned fish bone. Four samples had small I thIc flakes and one contained
red-orange pigment.

The unit assemblage consists of 68% conifer, 5% hardwood, 2% edible
material and 8% herbaceous material by weight. Yellow pine weighs most, but
the most common wood based on number of appearances Is Douglas fir in 77% of
the samples. Larch, conifer bark, and pitch appear in about half of the
samples. Bitterbrush is the most common hardwood present, but at 0.01 g in
four flotation samples, It Is not abundant. Three flotation samples contain
serviceberry and serv/haw charcoal. Birch appears In one. Hardwoods appear
in seven of the 13 samples.

Edible material consists of traces of charred tissue In three flotation
samples, a charred goosefoot seed, and an entire serviceberry seed In U.L.
210. Field notes Indicate that "turtle" bones were taken from unit level
material at or about this elevation. Grass was present in one sample. Birch
bark appeared In U.L. 150. Herbaceous material was present in nearly every
flotation sample.

Field notes indicate the presence of an occupation layer and a shell
concentration from U.L. 150 to 170, which Is a continuation of Occupation
Surfice A defined for adjacent salvage units. Botanical samples from U.L. 140 to 170
have carbon ratios of about 0.6% on the average, and botanical remains
indicative of occupation debris. The goosefoot seed, two samples of edible
tissue, and the birch bark are from these levels.

Test Unit 54N72E (Housepit 3)

Housepit 3, with a radiocarbon date of 5109±154, Is the oldest dated "
housepit at 45-0K-11. Test Unit 54N72E was excavated In its southeastern
periphery, and apparently Intersects the floor.

Eight flotation samples from 54N72E (the sample from U.L. 160 was not
available for study) are assigned to the Kartar Component flotation samples.
The botanical assemblage Is represented by 0.25 g of charcoal taken from 3.3
kg of sediment with an average carbon ratio of 0.2%. At 34%, sample purity Is
highest of the three test units. But non-botanical cultural material Is
abundantly present--bone and shell appear In 75%, fish and pigment appear In

50%, and lithic flakes appear In 25% of the samples. Pigment-stained
quartzite grains also appear in one sample containing pigment lumps. -- "..

., ",,,., ..........
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The botanical assemblage consists of 76% conifer, 16% hardwood, 4% edible
materla., and 4% herbaceous tissue. Ponderosa pine Is the most Important wood

by weigtt at 0.13 g. Bitterbrush appears in one more sample than the pine,
but It weighs only 0.02 g. Yellow pine appears in five, Douglas fir in four,
and larch and conifer pitch appear in three samples each. A trace of juniper , . -

appears in one flotation sample. Small amounts of serv/haw and other rosaceae ""'"\--

appear In five of the eight flotation samples. Mt
Edible material consists of charred tissue from two flotation samples, a

small goosefoot seed, and a probable seed, and charred tissue from wild
strawberry from U.L. 180.

Midden debris Is heavy from unit levels 100 through 130. These levels
probably correspond to the housepit floor, which was encountered at U.L. 120

In 60N68E. Field notes describe dense charcoal staining In U.L. 100, a
possible rodent disturbance in U.L. 110 (a rodent tooth and a carbonized

dropping were found In the flotation sample), bone and soil stains from U.L.

110 and 120, and a shell concentration covering the unit at 125 cm b.u.d. The
goosefoot seed was recovered from the U.L. 130 flotation sample along with
four conifers and bltterbrush charcoal. The sample also contained a great
amount of shell fragments, Including some which had been burned. The carbon
content of this sample, even with the heavy accumulation of shell, Is high at
0.8% and probably represents deposited garbage.

Test Unit 84N73E (Housepit 1)

ThIrteen flotation samples were analyzed from Test Unit 84N73E, on the
northeastern periphery of Housepit 1. All are assigned to the Kartar Phase

Component. The assemblage contained 0.32 g of Identified remains from 1.5 kg
of sediment for an average carbon ratio of 0.3%. The samples had an average

carbon purity ratio of about 28%. For comparison, 17 flotation samples from
the lower and upper Housepit 1 floors (Features 31, 101) were examined but not

quantified. Table 5-2 shows the assemblage from the Housepit 1 area divided

between occupation surfaces contemporaneous with the two housepit floors and- - -

prehousepit levels.
The flotation samples from U.L. 60-90 are from occupational debris

accumulated outside the rim of Upper Housepit 1 as defined In Chapter 6, but
Interpreted by the ajthor as contemporaneous activities closely associated

with the housepit. Nine flotation samples from U.L. 100 to 180 are outside,

but contemporaneous with, the Lower HousepIt 1 floor dated by three
radiocarbon dates: 4719+150 B.P., 4808±130 B.P., and 5047±249 B.P.
The five lowest flotation samples (U.L. 140-180) correlate with prehousepit
levels.

The botanical assemblage consists of 90% conifer, mostly pine, less than

1% hardwood, less than 1% edible material, and 9% herbaceous material.
MaterIal noted from two of the 17 perused flotation samples would raise the
edible material to 1%. Only three flotation samples contain hardwoods. None

of the flotation samples from pre-housepit layers contains hardwood.

•Z.-- -- - . . ."". .
. . - • .



Table 5-2. Botanical assemblage from 84N73E, Housepit 1,
by weight (g) and number of appearances (#), Kartar Phase,..
45-OK-I 1.

Unit LevLs e.. a

Housept I Housepit 1 Pre-Housepit Total1

Assemblage Occupation Occupation Occupation(WN4) (W-4) (W=5) i :i::
i  

i:
'

9 # g I g I g "

Conifer (90%)
Lodgepote pine - - - - 0.02 1 0.02 1
Ponderosa pine 0.01 1 0.05 3 0.06 2 0.12 6
YeLLa pine 0.02 4 0.04 3 0.02 2 0.08 9
Douglas fir 0.01 1 -0.01 1 - - 0.01 2 . ..
Larch - - 0.01 1 - - 0.01 1
Pi recese 0.01 2 - - - - 0.01 2
Junilper - - -0.01 1 - - -0.01 1
Bark - - -0.01 2 -0.01 1 -0.01 3
Pitch -0.01 1 0.01 2 -0.01 1 0.01 4
Other -0.01 1 0.03 3 -0.01 1 0.03 5

Hardwood [-1%) AL--
Rosaceae -0.01 1 -0.01 1 -0.01 2
Mock orange -0.01 1 - -- -0.01 1

Edible MateriaL (-1%-
Tissue -0.01 1 - -0.01 1

Other Tissue [9%]
Grass -0.01 1 - - -0.01 2 -0.01 4
Herbaceous stem 0.01 4 -0.01 1 0.02 5 0.03 10
Unknown=  -0.01 1 -0.01 1 -0.01 1 -0.01 3

Total 0.06 0.14 0.12 0.32

Lomatium and ryegrass tissue from Upper Housepit I floor, and goosa'oot seed

2 from Lower Housepit 1 floor have not been added to totals.
Two samples have possible nut huLL material.

Edible material Includes a trace of charred tissue from the Upper - -

Housepit floor as well as a sample of Lomat[uIm sp. root from one of the 17
additional flotation samples. A charred goosefoot seed was noted in a
hearthlike feature (Feature 96) on the Lower Housepit floor In another of the
additional flotation samples. A trace of small stemmed grass (stem diameter
about 1 mm) was noted from two flotation samples, and rye grass (Eymus sp.)
was Identified from one of the perused samples. The rye grass, lomatlum
tissue and chenopod seeds do not appear in Table 5-1, as they are not from
standard subsamples. Bits of herbaceous tissue appear In most flotation
samples from Upper Housepit and pre-housepit unit levels and Indicate
preservatIon Is generally good. Finally a flotation sample from Upper
Housepit I and pre-housepit layers contain tissue which Is probably hawthorn

(Crataeous sp.) seed fragments.

-. - *- .. - . ... . -- -. .~I W.C .A.f..n - .%.-
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Non-botanical cultural materials are found in the flotation samples: fish

bone In 69%, shell In 46%, mammal bone in 31%, and pigment in 38% of the .

"• samples. One contained a lithic flake. Three samples from the housepit

layers contain burnt soil particles as well. Shell Is most abundant in the

Lower Housepit 1 samples. None was noted from the upper samples. Much of the

fish and bone shows signs of burning; burnt shell Is noted from pre-housepit

unit levels. Nearly every flotation sample contains evidence of bloturbation;

most of this evidence Is in the form of Insect remains, an unsurprising fact

given the organic remains In the sediments. Upper Housepit I flotation
samples have fewer insect remains than other flotation samples. The heaviest
shell contamination Is from U.L. 110, which proably represents part of the

shell layer of "pavement" noted in Lower Housepit 1. Pigment is found

scattered through the unit levels. U.L. 60 and 70 have the heaviest

concentration. Field notes describe a large piece of it associated with

grinding stones In U.L. 70-80. As in 54N72E, the assemblage appears to be

deposited garbage, perhaps discards from hearth-related tasks.

HUDNUT PHASE

The Hudnut Phase Is represented by 15 unit level and two Feature A

flotation samples associated with an age of 3557±523 BYP. Approximately 0.66
g of archaeobotanical material were Identified from 7.5 kg of sediment for an

average carbon ratio of 1.0%. Purity ratings varied from less than 1% In
testing phase unit 84N73E to 99% In Feature A from 54N72E, with an average of

47%. Nearly all the botanical material is from testing phase units 24N67E and
54N72E. Unit 84N73E, productive of botanical fragments at lower levels,

yielded only a trace of conifer charcoal and grass from three Hudnut flotation
samples.

The zonal assemblage (Table 5-1) shows some change over the previous

Kartar Phase assemblage In wood relationships. The assemblage consists of 40%

conifer charcoal, 53% hardwood, 2% edible material and 5% nonwoody herbaceous

material. The high ratio of hardwoods to conifer reveals the character of

that change. The most common wood Is bitterbrush, Identified In 82% of the

flotation samples. Sage is found In small amounts. Yellow pine Is found in

as many flotation samples as bitterbrush, but in smaller amounts. Woods which

show little If any change consist of larch, Douglas fir, juniper, serviceberry

or hawthorn, and a trace of birch. Some larch as well as the birch is
partIal ly curbon I zed.

Edible tissue consists of seed fragments: a minimum of two goosefoot

seeds (probably C. fremontll) from U.L. 90 in 54N72E, and bits of possible
fruit seed wall from two unit levels associated with Feature A. Nonedible
seeds are present in 24N67E and consist of at least five bitterbrush seeds

from three unit levels In 24N67E; and three grass florets, and an unknown seed

in Feature A. The edible species Indicate fall or later summer occupation,

while the grass and bitterbrush seeds suggest mid-summer occupation.

-. .. .-.- -' . .
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F naI ly, a tiny fragment of charred and twisted cordage-I Ike material was :g ..
Tound in Feature A. It is Identical to fragments found from Analytic Zone 2
occupation at 45-OK-2 with a date of 1112±95 B.P. (B-4275) (Campbell !984b;.
The material may be charred sinew thread.

Except for shell, the Hudnut flotation samples contained even more non-
botanical cultural material than the Kartar flotatIon samples. Materials
observed Include bone in 94%, lithic flakes in 89%, fish and pigment in 83%
each, and shell In 33% of the samples. Though insect parts and a few rodent
remains occur in many of the flotation samples, they are a minor contaminant.

Feature A Is an oval fire hearth, 60 cm by 40 cm wide and approximately

20 cm deep, in 54N72E. Field notes indicate the presence of charcoal, fire-
modified rock, bone and I ithic flakes. Charcoal was dated to about 3,500

years ago. Two flotation samples from the hearth are 99% bitterbrush charcoal
with traces of yellow pine, larch and conifer cone bits. Three partial grass
florets and a tiny unknown seed were Identified from the top of the hearth.
Burnt bone, fire-modified flakes, and red-orange pigment lumps were also found
in the samples. The pigment appears to be sImilar to a large lump of ocher
found outside the hearth periphery by the excavators.

Unit level flotation samples taken within 25 cm of the feature flotation
samples have more kinds of charred botanical material indicative of occupation
debris. Those likely associated with the hearth are from unit levels 40, 50
and perhaps 60 cm b.u.d. Carbon ratios are high--from 0.7 to 1.1% and purity
levels are mocerate at from 40%-50%, reflecting the presence of many pigments
lumps, pigment-stained quartzite grains, tiny Ilithic flakes and fish and
mammal bones. Conifer species are equal to hardwood In weighT and far exceed
them in number. Bitterbrush is the only hardwood. The conifer category

contains yellow pine, larch, Douglas fir, juniper, pitch, other cypress family
wood, and other conifer wood. Charred cordage or sinew and a fragment of an
unidentified seed coat Is present. The assemblage is representative of
occupation debris; Its position outside housepits would Indicate that it is
deposited rubbish or camp debris.

UNASSIGNED MATERIALS

Five flotation samples from the upper 30 cm of three testing phase units
could not be assigned to zone. The material, shown in Table 5-1, consists of

only 0.09 g of floral charcoal taken from 736 g of sediment, for an average
carbon ratio of 0.3 and an average purity rating of 22%. Test Unit 84N72E
contributed almost no carbonaceous material to the total. The small
assemblage consists of 22% conifer, mostly yellow pine, and 56% hardwood.
Conifers present include ponderosa pine, larch, and Douglas fir along with a
trace of conifer bark. The most common hardwood is bitterbrush charcoal found
in four of five samples. A small amount of charred clematis vine wood is also
present, as well as a small twig end which is probably sage. No edible
materials were identified from the flotation samples. Seeds are present, and
five immature bitterbrush seeds, as well as part of a grass floret (Panicum or
Paspalum sp.) were taken from U.L. 30 in 24N67E. The seeds are Indicative of - "

LV
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summer occupation. Seed material and herbaceous tissue contribute 22% of the 4
assemblage weight. Non-botanical materials from the flotation samples Include "';-;€['-'-

I ithic flakes and mammal bone from four flotation samples, fish fragments from
three, and sheII bits from one fIotation sample. No features were noted, and

no radiocarbon dates were available for these levels. The botanical

assemblage as well as the non-botanical materials resemble Hudnut material. A.".
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6. FEATURES

During excavations at 45-OK-11, 209 features were identified In the

field. Some of these represented natural strata and are not considered in
feature analysis. Others were found to be redundant and combined, or
inconsequential and discarded. The cultural features which remained were L _

class if ied according to a two-tiered paradigmatic classification (described in ....

* Campbell 1984d) which considers, on the one level, feature boundaries,
provenience, shape and patterning; and, on the second level, the abundance of
material contents. By combining the information of the paradigmatic classes
with information on size and actual material counts, we then classified the

features into functional types. These functional types are broadly defined as
housepits, firepits, other pits, exterior occupation surfaces, and debris

scatters. These, in turn, may be further subdivided, as they are in the
second half of this chapter.

Formal feature analysis was begun and completed in the summer of 1983;
excavations began at 45-OK-11 in the summer of 1978. Our interpretations here
are based on data recorded In unit level notes, daily site summaries,
stratigraphic profiles and photographs. Our perspective is site-wide, unlike
the excavators' perspective which was generally confined to the 2 x 2-m unit.
Therefore, the interpretation of cultural features here may differ from

previously preliminary reports. It should be apparent that our definition of
cultural features is a conservative measure of site structure: nothing but
field assigned features are considered. We lacked the time to reassess all

excavation notes for unfeatured surfaces or concentrations. By no
coincidence, most cultural features recorded In the field had very obvious
boundaries or massive structural elements. For example, in the fill of Upper
Housepit I the only features recorded are some small pits and a long, thin
shell scatter atop a poorly defined activity surface. Yet, we know that the
fill contained a dense accumulation of cultural material, which was not a mass
of undifferentiated debris, since field notes record numerous lenses with

discrete clusters of artfacts.
Two cultural components have been Identified at 45-OK-11. The first of

these is a large Kartar Phase housepit settlement dating from around 5400-4200
B.P.; the younger component Is a series of open camps dating to the Hudnut 0
Phase, around 3900-2800 B.P. The cultural features of each component are

discussed in detail below, by component, area, and analytic zone. Information
on the provenience and contents of individual features can be found in Tables
D-1 through D-5, Appendix 0. The tables accompanying the text summarize

content information by feature type.

. . . . . . . . . . . . . . ... . -
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Figure 6-1. Location of housepits and major occupation surfaces,

Kartar Component, 45-0K-11.

THE KARTAR COMPONENT

The earl iest cultural component at 45-0K-i is a complex, stratifIed
record of exterior use surfaces, bone concentrations, middens, and housepits.
At least 11 housepits were identified in the field, all dating to 5100-4200
B.P. Radiocarbon dates suggest that three to five housepits may have been ....-

occupied contemporaneously, while stratigraphic records chronicle rapid use
and reuse of housepits, housepit depressions, and exterior surfaces. These L
housepits indicate a semipermanent occupation, possibly even a village that
was established along the Columbia River at 45-0K-11 around 5,000 years ago.
Figure 6-1 shows the known and postulated boundaries of the housepits and major
occupation surfaces.

Kartar Phase cultural features are found in all eight analytic areas
identified at 45-0K-11 (see Chapter 2). All of the area deposits have been --
subdivided into analytic zones, which we will use to organize our discussion
of features into a temporal sequence. The features themselves also suggest
temporal succession. The contents of features are summarized by type in
Tables 6-1, 6-2, 6-3, and 6-4. Information on contents of Individual features
may be found in Appendix D, Tables D-1 through D-5. "_
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Area One includes all excavation units at the south end of the site which

were not part of any major block excavations. Features in Area One are shown :-'''-.-
iFigure 6-2. Six housepits were partially exposed by random units In Area "'.'" 'in2

One. Often only a single 2 x 2-rn unit was opened within the housep it. ".'---.-
Therefore, s ize and shape of these housep Its are unknown, al though poss ib e '- . --i.
boundaries are shown on the site map (Figure 6-1). All the housepts are .

characterized by high percentages of basalt and coarse quartzite Ilithlc.-.w. ,
debris, by cobble and bone tools, and by the presence of large mammals and

fish in the faunal assemblage (Tables 6-1, 6-2, and 6-3). Dimensions and
ndates of housepits are summarized In Table 6-5. ""a"ut IA

Housepit 2 V:'0]

eA portion of aousepit 2 was exposed in 14N62E, revealing a she I-covered"
wall which sloped abruptly from east to west. The shell on the wall varied

from 7 to 10 cm thick, and began to level out and dissipate approximately 40

cm below its surface of origin. As the wall merged into the floor, the.

- charcoal and charcoal staining beaow the shell became more and more prevalent,
and the sandy matrix became more compact (Figure 6-3). The staining below the

[ . . .,.. . ". * '

A potinofHuspt wsexoedi 1N.E rvalIg se.Icvee
walwihsoe butyfo attows.Teselo h alvre

L"..".fro "7-"--. to-" '-" cm thick. .. -i- -?-- an bega to.- . ... .. out and.. diss pat appr xim tel ..4.0.
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Table 6-4. Tool types by feature type, 45-OK-11.

Z
a a r. -.

,_ ° . o . ° a

S S b -S Z
I~ ~~~~0 I ..'..

Tool Types Iu . ." -

UATM FtIME

tilz only 2e 3 57 3 2 19 4 - 117

UnlfeclaLLyreatouched 14 3 25 1 6 2 51

S1V1'et~yretouched 10 - 14 1 1 7 33

Re-rpnifng flake - 2 2 1 3 o .

Points and SLaes

1 9 5 35------ -- 12 1 82

Projectile point 3 3 17 3 4 - - 30

octLaPalnt" b as 2 2 9-- -" 1 .15

Projectile paint tip 7 - 10 1 4 - - - - 22

eta . -

Fomd Stins Toots------------------------------------------ 3

Growe3 - - 4 3 -

Burin - I ----------------------------------

scraper 2 - 5--------------- 9

Core* - 1 2--- - - ------------- -4 - - - - 7

TabularKnives 1 16 17 - - - - S 15 4 1 - - 70

Grfutm. Toots

HmuarOtam S 4 9 - 2 3 3 1 - 30

I.

Maul e - - - -

Edge groaad obble 1

FL ske Cahb so

Coapper Mi 2 a 3 1 7 20 2 1 114

PaeipheraL ftehod

Arp l -ftad ab e 3 2 2 -"1 2 10-0

.- .. . -. -.

. -.- S . .. + ... •

.5 5. O .. 5 5, * .* l.. I 4 .. . . . . . . . . Sl3 " . ' + "..
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Table 6-4. Cont'd.

0 c

a 'A
U. 3 - C,,

a IL _
TOrOL Types

Tot nt o a A , o e A"

_______________ml I 3 I 6 _ _ _ _

Grinding Stomm

MILL, tu .7 . I 17. .

oppermortar 2 - - -

hnwit atom 2 - --------------------------------- 3

Indmallnce ston s S 7 S 1 1 2 - 25

Indetemlnate ita -tt - 1 1 2 - -- -- 25

Indeteminate. born I - - - - - - - - - 7- ---- ,,---- -

30,, Too-

C plto-- harpoon point---1 - " -

Harpoon point I I-- 3-

tknbaebod harpoon uni point ---------------------------------

NeeLe'. - - 2-------------------------------------------------

M UMe 0 - .. 0-.--* ,--

1e2 1 1 2 1 - 1 4 -0

Pldl fled Goe Frgments-

ArtIcuLar end, Notapodla.

o Lml@,u shot 1I.....---- --- -- --- -. '.---- --

pinted bone frgent a 22 2 - 7 2 - 42 . 4
Edged and 3 - - - - - - - - - - -ru ,d/u,owd I-.....---------------

,,...,v .. ,, . -, - I -- "-.' ":.-:."..



221

...

'I... -•. °

Tab-e 6-4. Cont'd.

22. I" " - -' -'

Tol Types

..I --..-...

J C -

KARTAR PHASE

MT difised B- Fragents C-nt-d.

Btunted end - - 1-- - - - - - - -"-- -- ---

F a k a d L o n g b n e s h a f t 1 1 4 - - - ' -"-•-" "

Oter B 2 14 - - - - 3 5 2 - - - 34

Techn*Logic*LLy modified

OnLy 13 1 38 2 - - - - 5 1 so 0 s-di.-

TOTAL. 194 88 358 a 1 3 3 34 129 22 12 - - 8521

HUWEUT PHASE

FRake s

Uilided only-- - 3 2 5

UnifecitLy retouched 1 -

Reis penngfLek- - -

Points and BL'des

Bifece--- 2 - 2

ProJectiLe pointtp - 1

Formed Stor TooL

Graer ---

Scraper ---

Tahqter Knivmes- - - - 1------------------------ I

Groundetone toots

"Weeratone - - ---------------------- 2 - 3

Oter

Indeterminate--------------------------------------------

lone Toots

Harpon point 1-- - - - - - - - - -".- -"-- - -

TOTAL 4 -- - - - - 12 2 181 @

-- A .
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Figure 6-2. Location of features outside of major block excavations, ...- =

Kartar Component, 45-0K-11 '"

shell appears to represent the wall itself, while the shell may be post- .........

occupational debris. Small charred timbers around 4 cm in diameter were
recovered directly above this floor; they are dated to 4872±142 B.P. Little

bone was found in the wall or on the floor of Housepit 2; shell is the
dominant material. A single feature number (Feature 12) was assigned to both
the shell-covered wall and the floor; Housepit 2 fill (Feature 750) was
collected separately. One would expect to find evidence of Housepit 2 in Area
3 (Figure 6-1). If it existed, however, it may have been destroyed by later

occupations (see below).

Housepit 3

In Housepit 3, a compacted living floor (Feature 17) was discovered at
120 cm below unit datum (b.u.d.) in 60N68E; an unfeatured shell layer marked
the rim in 62N72E. Although the excavation unit apparently caught the edge of

the housepit floor, the wall and rim were obscured by a large shell-

concentration (Feature 42) in the overlying fill; the depth of the housepit -'

is, therefore, unknown, but may be around 40 cm. Twenty-six charred timbers

were lying horizontally on the floor, in no apparant pattern. The timber
fragments were all very short--20 cm or less in length--and from 2-4 cm in

diameter. A carbon sample from one of these timbers yielded a date of

. .. . . . . . . . . . . . . . . . . . . . . . . .-. ,. _
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5109±154 B.P., making Housepit 3 the oldest dated housepit on the site. Since
the shell concentration which covers the postulated wall of Housepit 3 also
extends partially across the floor, we assume it Is post-occupational debris
rather than a shell lining. Large numbers of shell also occur in the general
fill (Feature 250) above the Housepit 3 floor; a bison bone was recovered from
this fill (Table D-5).

Housepit 5

The excavation unit, 38N68E, included only a small corner of Housepit 5,
although its northern edge intruded in Housepit 7. A shell stratum (Feature
43) may mark the living floor. Like the lower fill (Feature 301), it contains
FMR and lithic tools, while the upper fill (Feature 300) and a later shell
lens (Feature 44) contain only shell, bone and I Ithic debris (compare these
four features in Table D-2). The upper shell feature (Feature 44) dates to ' .

4187±206 B.P., providing an upper imit for the date of Housepit 5.

- • ..- ... *.....
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Table 6-5. Dates and dimensions of housepits, 45-OK-11.

Dendrooorrected " . - .
Housepit Dimensions Depth Shape Radiocarbon

re) [cm) Date (years B.P."

Upper Housepit 1 12 x 12 (rimj 30 Curvilinear 4719,150
7 x 7.5 (floor)

Lower Housepit 1 10 x 10 (rim) 60 Curvilinear 5047-249
10 x 7.5 Ifloorl

Housepit 2 40 - 4872142

Housepit 3 7 40? - 5109,154

Hcusepi t 4 B-9 diameter [rim)
2  80 CircuLar 4565+150 w , .

Housepit 5 50? - 4187+206

Housepit 6 At least 6 2 65, 85 - 4757-157
m diameter two floors)

Housepit 7 40? - -

Housepit 9 40 - .

2Housepit 11 10 m diumeter 40 Rectilinear? -

Housepit 12 >8 m diameter
2  ED Circular? -

23Housepit 13 >8 m diameter 60 - 5171+1513

1 Housepit designations given in the field are mai ntai ned. Two housepit numbers (B and

10) were deleted after further excavation. Housepit 13 was designated by the
stratigraphy crew, but was not noted by excavators.

Diameter estimated from portions exposed.
This date may not be reliable.

Housepit 6

In Housepit 6, two living floors were discerned, separated by 20 cm of

fill (Feature 402). The lower floor (Feature 403) is dated to 4757±157 B.P.
Eight groups of carefully stacked shell (Feature 21) were found on the lower

floor (see Plate 22; Salo and Munsell 1979). The second, younger floor

(Feature 401) is very similar to the first in terms of the types and quantity

of material recovered. Shell lined the wall (Feature 52) of this housepit,

although not enough of thr wal I was exposed to determine whether the shell was

refuse or deliberately laid against the wall.

Houseplt 7
-,e.

Housepit 7 was partially exposed prior to excavation in the cutbank along

the river; nearly half of the housepit had been eroded away. No floor was

identified separately; floor materials are apparently combined with fill

material (Feature 500). A large shell midden (Features 23 and 86) within the .-.. '.

fill is perhaps associated with an occupation in nearby Housepits 5 or 6. '-

• ....... : . . .-.- ~........--... -............. ... . . .. ....-.. , ....... . . . . . . . . ..: : . :. . : : .. . .:: : . i :!:::: ::: : : : ::: ::::: :::: :- : : :: ::::::::::::::: ::::::::::::::::::: ::: : :::
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*Other-.i se, the house fill conta ins bone alImost exclIus ivelIy, i nclIud Ing a
fragment of a human skull .

Housepit 9 9..'

; .. ...},.

Houseplt 9 was exposed In two 2 x 2-rn units, Its southwest corner exposed_____
In 0S62E. Its steep ly slop Ing wallI gave way to a compacted sand f loor
(Feature 51) containing patches of charcoal staining, oxidized soil, and
scattered debris. A radiocarbon sample from this surface dates Housepit 9 to
4680±165 B.P. A possible hearth area (Feature 26) was Identified separately
in 4N60E. Three shell strata occurred above Housepit 9. The first (Feature
50) seems to mark the surface of origin and rim of the housepit. The second
(Feature 45) was in the fill above the postulated hearth area. The youngest ,
shell feature (Feature 49) occurred above the housepit rim (Figure 6-2).

Other Features In Area One

Outside the housepits and the features in their fill, 14 other cultural -

features were recorded In Area One (Figure 6-2). Half of these are thick shell- &....-.--

strata or middens. All are quite large, often covering the 2 x 2-m excavation
unit in which they were exposed, and all slope to the south and east,
apparently fol lowing natural contours. There are several Instances of
superposition of distinct shell layers, or shell and other features, both
above and outside of housepits (Figure 6-2).

Bounded stains and pits make up the rest of the features in Area One.
The areas of staining include a long, possibly circular area of burned,
reddened sand and charcoal in 8N74E (Feature 25), and a 10-cm thick charcoal
lens, 50-60 cm long, in 72N79.6E (Feature 191). According to supervisor's
notes, the latter may be associated with an occupation noted below Lower
Housepit 1. Neither feature contained much material (Table D-2). They are
probably remnants of exterior firepits.

A well-defined firepit (Feature 32) Is one of three pits recorded In Area
One. Roughly circular (75 cm in diameter and 24 cm deep), the firepit is a
concentrated area of charcoal, ash, and burned sand. It originated at the top .- '"
of one of the large shell concentrations (Feature 41) In 4S74E. A second pit
(Feature 34) also may have been a firepit; its fill consisted entirely of a
charcoal-stained silty sand, with very little cultural material. The pit was
large, although only part of It was exposed (a 110 x 40 x 30-cm area). The
third pit (Feature 35) underlying two succeeding shell strata (Features 39 and
40) in 62N66E. Also, this is a circular pit, bowl-shaped In profile.
Although the pit probably was around 50 cm deep, only the last 10 cm were
recognized and excavated separately. It also may also have been a firepit as !'"@) 4
It contained a cluster of FMR, charcoal, and fire-reddened matrix. Unlike
other pits, it yielded a fair number of artifacts, Including worked stone and
bone (Tables D-3 and D-4).

~~~~~~~~~~~~~~~~~. . ........- _ ..,.... ....... •.. ...... .. . .........-...-.,..-.................................---......:........-



AREA TWO .

The Kartar Phase occupation of Area Two, a block excavation near the
center of the site, is represented by a complex succession of midden and
occupation surfaces. All of these features are within a single analytic zone ,%
(Zone 24); Zones 23 and 25 also encompass Kartar Phase deposits, but contain
no cultural features. None of the surfaces extend completely across the
entire block, and most of them cannot be identified separately in
stratigraphic profiles (Figure 6-4). A gross, two-stage divison of upper and
lower deposits is possible (190-200 cm b.u.d. is a rough dividing line between
them). These will be referred to as the Upper and Lower Kartar components.
Within each of these, superposition of features within individual excavation
units permits finer divisions. Figure 6-5 shows the location of
these surfaces.

Lower Kartar Component, Area Two

By far the largest of the occupation surfaces In Area Two is In the lower
Kartar deposits. This surface (Occupation Surface A) consists of a peripheral . -A-_
zone (most often recorded as Feature 155) and a central zone (Features 169,
159). Both zones were distinguished by augmented material counts and charcoal
staining, but the central zone was more intensely stained, by both charcoal
and fire, and was compacted enough from use to form a very shallow depression
(Figures 6-4 and 6-5). The outer rim of this occupation surface is about 7 m
across. (Occupation Surface A should also appear in Area 3 excavations. See
discussion under Zone 35, Area 3). The oval central portion Is about 3 x 2 m;
thickness for both sections varies from 10-20 cm. As might be expected, : ",

material density Is higher for the periphery than for the central zone where
most of the activity would have taken place and from which unhandy debris
would have been tossed. A radiocarbon date of 4770±150 B.P. was taken from
the peripheral zone. This patterning of debris is similar to that found in
deeper housepits, and the occurrence of this surface within a shallow
depression also suggests a structure. It may be that some of these surfaces
(see Occupation Surface B) are the remains of surface dwellings on temporary
constructions like a windbreak or ramada.

Two possible firepits are recorded within or near the central zone. The
first (Feature 167) contains some burned soil, ash, and burned shell. It is
circular (about 50 cm In diameter) and conical In profile (18 cm deep). The
other, larger firepit (Features 161, 162) is slightly upslope from the first,
just south of the central portion of the living surface. Like the first, its
major constituent is shell, although FMR are also recorded in large number.
Dimensions of the second fIrepIt are approximately 100 x 80 x 22 cm. The _O

density of shell in the two firepits, far greater than that of the occupation
surface itself, suggests they were used to cook shellfish.

Two other occupation surfaces were recorded in 20N66E which are In

uncertain association with Occupation Surface A. The first (Feature 47) Is on -

the same level and slope as the peripheral zone of the larger occupation
surface. However, the density of shell is so much greater in Feature 47 that

..-.. ..... % * .....
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we have kept It separate from Occupation Surface A; content and structure
argue that the two are distinct entities, although location and slope suggest

otherwise. The second feature (Feature 451), seemingly below Occupation
Surface A, is marked by dark charcoal staining and higher densities of bone.
It is apparently one of the many use surfaces cross-bedded In Area Two, as
shown In Figure 

6-4.

Three other occupation surfaces were below the level of Occupation
Surface A, often directly overlain by it. The first of these Is in 22N66E A
(Feature 48). Unlike the large surface immediately above It, this feature
slopes to the east. Part of a firepit (Feature 20) marked by heavy charcoal
staining, burned soil, and ash, was located in the southeast corner of Feature

48. Its dimensions are 84 x 43 x 12 cm. A large bone concentration marks a
second occupation surface below Occupation Surface A In 18N66E (Feature 157). -
Identified bone fragments are almost exclusively deer bone, with virtually no
material other than bone recorded. The third and last feature below
Occupation Surface A is a small portion of an occupation surface exposed on
the east side of the block. Consisting almost solely of shell and charcoal
staining, the feature (Feature 177) may be the corner of a midden.

Upper Kartar Component, Area Two

The upper levels of the Kartar Phase occupation also contain several

occupation surfaces, although they tend to be smaller and less well defined
than earl ier ones. Except in cases of direct superposItion, we have not been 1-- .

able to determine the temporal succession of these surfaces.
In 24N62E, a diffuse scattering of debris (Debris concentration Feature

165) overlies a large, but essentially sterile, charcoal stain (Stain Feature
166). Neither of these are occupation surfaces per se, but are evidence of
continued activity above Occupation Surface A.

In 27N66E, a large bone concentration (Feature 154) and associated
charcoal stain (Feature 156) slope east, while an underlying occupation
surface (Features 170, 172) slopes west. Both are use surfaces characterized
by charcoal mottling and areas of more intense carbon staining, and by very
high numbers of bone fragments and I ithic debitage. In this regard, the lower .-.

surface (Features 170, 172) has nearly three times the density of bone and
debitage as the upper (Features 154, 156) and thirty times that of Occupation ________

Surface A (Table D-2; volume estimates are included so that the density may be
compared). Although they were excavated separately In the field and are

distinct deposits, these two features are so similar In material content and
so closely associated in space that they must represent a single speciallzed
activity area, used repeatedly for the same purpose. Indeed, stratigraphic
profiles do not indicate a break between the two (Figure 6-4). The high r"0) 4

density of l ithic debitage and small bone fragments suggest that these
features are midden deposits; but the compact surfaces, charcoal stains, and
chopping and cutting tools argue for a primary activity area. If the latter
is the case, the processing of deer which had been partly butchered elsewhere
is indicated: deer is the dominant species represented (Table D-5), and the

-."..~':2
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mean bone weight Is much smaller than, for example, in the bone concentration
features in Area Seven.

In 18N62E, a bone concentration (Feature 164) was exposed In a 1 x 1 x
0.1-m area. Few of the bone fragments were identified; five of the six
identified pieces are deer-sized. Underlying this bone concentration Is a 1 x .--
3-m area marked by increased charcoal flecking and staining in the sand
(Feature 163). Debris counts are not noticeably higher for this area than for i.r l
unstained areas, but the increase in carbon does Indicate more direct cultural
modification of the soil. This feature slopes west; only the eastern edge is
exposed. It may be part of a midden or cultural stratum.

Shell features are characteristic of the southeast corner of Area Two.
The uppermost shell concentration (Feature 46) slopes west. It exhibits an
extremely high density of broken mussel shell (estimated at 39,000 g per m3). _
The shell is mixed in a sandy deposit with a few bone fragments, FMR, and
waste flakes.

The deepest shell concentration is recorded in 18N68E (Feature 174) and

16N68E (Feature 38). Along with the large number of mussel shell fragments,
this feature also contains many bone fragments and FMR. It covers a
triangular area, 4 x 2 m on a side, and Is about 20 cm thick. A small,
concentrated area of shell fragments (Feature 37) was exposed above this shell
layer.

Area Two, then, during the Kartar occupation of 45-0K-11 was the scene of
continuous outdoor activity, activity which through the years produced a
complex stratigraphy of use surfaces, middens, and cultural strata. The plan
maps (Figure 6-5) seem to indicate significant sterile areas between th
features discussed here. These areas, however, also contained much cultural
material and some carbon staining, although no features were recognized during
excavation. One can envision all of Zone 24 as a single occupation horizon in .' _

which field-assigned feature numbers Identify some of the more distinct
occupation surfaces.

AREA THREE

Four analytic zones (Zones 33, 34, 35, and 36) provide the temporal
outline for the discussion of Kartar features in Area Three, a block
excavation just west of Area 2. Cultural features are found in each of these I' -
four zones (Figure 6-6).

Zone 36

The earliest of the Kartar Phase components In the Area Three block Is an
occupation surface exposed in 20-18N58E (Feature 141). In terms of the types ] 46
and density of material recovered, this feature Is similar to housepit floors
at 45-0K-11. It Is characterized by numerous bone fragments and other debris
in a sandy matrix immediately overlying the basalt cobble stratum. Because of
its stratigraphic position below other Kartar features, this surface was
thought to be quite old, but its radiocarbon date of 4409±137 B.P. Is much
younger than the 5171±151 B.P. date taken from the cultural stratum above it.

........................ °,=
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Figure 6-6. Plan map of Kartar Component features, Area 3, 45-OK-li.
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This Inversion may be due to the fact that carbon samples from different
excavation units were combined in the case of the younger date. Alternatively,

the older date maybe from a disturbed deposit. Whatever its exact age, this

Zone 36 occupation surface is unusual in the large number of bone fragments,

large cobble tools, and the dominance of cryptocrystalline material in the
debitage (compare types In Table 6-2). Fully 60% of the waste flakes (N=222)
are opal or jasper. In most Kartar Phase features, basalt and quartzite make

up 50-90% of the debitage. However, this Zone 36 surface Is similar to other

Area Three features In the high proportion of cryptocrystalline material.

Zone 35

A major occupation surface (Occupation Surface B) covers a 5.5 m2 area [
across the middle of Area Three. This occupation surface contains three .--. "-'"
distinct areas. Mirroring the distribution of material In Occupation Surface

A in Area Two. It also may be the remains of a surface or temporary
structure. At the center of Occupation Surface B is a chipping station

(Feature 33) which consists of 216 yellow jasper flakes, one quarter of which
showed signs of heat treatment or dehydration. This l ithic workshop was
confined to a .36 m2 area. It lay within a larger, well-defined living

surface (Feature 56), marked by charcoal staining, burned soil, and associated

debris In a shal low depression (compare with Features 169 and 159 in
Occupation Surface A). Debris continued beyond the rim of this depression,
sloping gradually down to the east (along the natural slope to the river),

forming a peripheral disposal area (Feature 122). Bone fragments and FMR are 1M .
more numerous in the postulated refuse zone, but smaller than on the central
living surface. High densities of cryptocrystalline chipping debris mark all
three areas of this surface.

Immediately above the eastern peripheral dispersal zone of Occupation

Surface B, are two small shell concentrations (Features 124 and 127). These
small clusters of shell seem to represent very limited shell processing,

perhaps the work of single Individuals.
The last major feature in Zone 35 is a thick, cultural deposit (Feature

121) which overlies the very early Zone 36 surface (Feature 141) and is
apparently truncated by Occupation Surface B (Figure 6-7). Plan maps drawn

during excavation depict a complex feature with shifting boundaries and no
consistent distribution. The stratigraphic profiles

show an intensely stained deposit, sloping
west and north, thickest at the top and thinning out rapidly at the bottom
(Figure 6-7). We reckon this feature (Feature 121) represents the eroded or

disturbed remnants of a housepit (Housepit 13) which was constructed after,
and destroyed a section of, Housepit 2. As there is insufficient evidence to 1 : -

call this feature a house, and there are alternative interpretations of Its
origin we have assigned it to the category "cultural strata."

First, the deposit could represent a housepit wall and rim but the plan
maps and profiles from the rest of the block do not show any other walls or

indicate a floor. Secondly, this deposit of burned shell, burned earth, and

charcoal may be a midden; its material density, however, is lower than we

N : :. . :: ..
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would expect If that were the case. Thirdly, the deposit may be back dirt
from the re-excavation of a housepit south or east of the Area Three block
which would explain the charcoal and organic staining of the deposit, the
relatively low density of material, and, most importantly, the inversion of
dates between this stratum, dated to 5171±151 B.P., and the Zone 36 surface
below it, dated to 4409±137 B.P.

The older date comes from unit level materials not clearly associated .
with any feature in this zone. Although taken from the same level as, and
presumably dating, Occupation Surface B (Feature 122), the sample did not
occur near that feature; profiles indicate its association with Feature 121.
In any case, it is stratigraphically above the second date, which is much
younger. To determine which date is correct, we must go outside the Area
Three block and examine other dated features which may be associated.

Housepit 2 has been dated at 4872±142 B.P. Logically, we might have
expected the Area 3 excavations to expose this housepit along its northwest
rim, unless that rim had been destroyed by subsequent construction, such as
the construction of Housepit 12 (Feature 121). We also might have expected to
see the western edge of Occupation Surface A, Area Two, in the Area Three
block (Figure 6-1). Feature 141, the oldest surface In Area Three, is the 7
only feature whose eastern boundary might tie in with an occupation surface In
Area Two. Its date of 4409±137 B.P. does not overlap (at one standard
deviation) the 4770±150 B.P. date for Occupation Surface A. Either Feature
141 equates with Occupation Surface A and Its date Is too young, or It
correlates with one of the several living surfaces noted above Occupation
Surface A as its date Indicate. In either case If Housepit 2 is truncated by
Housepit 13 (Feature 121), then the 5171 B.P. date is much too early. Only If
Feature 121 also represents disturbed fill (which is possible) can the 5171 . .. .
B.P. date be considered valid, but then its presence in a disturbed matrix
negates Its usefulness in determining a temporal sequence.

Our reconstruction of events in this area is as follow: Housepit 2 was
occupied around 4800 B.P., perhaps contemporaneous with, or shortly preceding,
Occupation Surface A. The Zone 36 occupation surface (Feature 141) was also
used at this time or slightly later. Construction of a housepit in this area
destroyed the northwest corner of Housepit 2. This housepit (Feature 121) is
preserved in Area Two as a wel I-defined wall In the south wall of the block
(Figure 6-7), and as backdirt or an eroded wall in the west wall profile (not
shown). Occupation Surface B truncates the Housepit 13 wal I on the east side
of the block. We consider both dates from Area Three suspect: the one Is too
early and may be from a disturbed context; the other seems too late gIven the
tight sequence we have outlined, although relative to other dates In the area,
it is not inconsistent. As In the cross-bedded surfaces of Area Two, the
succession of features cannot be reconstructed with confidence. However, both
areas demonstrate the rapid deposition and reuse of areas at 45-OK-11 within a
relatively short time span In the Kartar component.

'C -m7_ .7-.•5.*. -. -S
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Zone 34 ,--i

Another large occupation surface is recorded in Zone 34. Although the
material density is not as high as earlier surfaces in Area Three, this
feature (Feature 117) is marked by a much wider diversity of stone and bone
tools (13 classes), and faunal species (eight different species, including
bear). The shape of this living surface was arbitrarily defined by ,. -.

provenience to 1 x 1-m squares (Figure 6-6).

Zone 33

A shell scatter (Feature 116) is recorded In Zone 33. This feature,

unlike those below it, slopes to the southwest and may have formed a small
mound at one time. Although only 265 hinge pieces were tabulated (Table D-2),
a large amount of shell (nearly 2.3 kg) was present. The shell fragments
occurred in small clusters and as isolated pieces, perhaps Indicating some
erosion from the major concentration on the east side of Area Three.

AREA FOUR

Four analytic zones fall Into the Kartar Phase occupation In Area Four;
cultural features are found in three of them. Zone 46 contains a partially
exposed living surface. Zone 45 contains the floor of Housepit 4. A smallSfirepit and the Housepit 4 fill occur in Zone 44 (Table D-1). N

Zone 46

The lowest occupation evident In this block is an occupation surface

truncated by the construction of Housepit 4 (Figure 6-8). This surface
(Feature 185) dates to 5085±168 B.P., roughly contemporaneous with Lower ..-L
Housepit I and Housepit 3. It was exposed within two 2 x 2-m units and

exhibited a north to south slope, although Its full horizontal extent Is

unknown. Averaging 7-10 cm thick, this surface was characterized by charcoal
staining, burned soil, and some cultural materIal--a pattern typical of the

Kartar Phase housepit floor. Although not proven to be a housepit floor, this

living surface may Indeed represent an early pit house occupation.

Housepit 4, Zones 45 and 44

Housepot 4 truncates the earlier living surface. It Is a roughly
circular housepit with moderately sloping walls radiocarbon dated to 4564±150
B.P. (the date Is taken from the floor). It is 80 cm deep and 8-9 m across at
the rim; the level floor area (Feature 181) Is approximately 6 m across and 10

cm thick. No structural features are recorded In Housepit 4. A shell
concentration (Feature 183) and a small cluster of FMR (Feature 192) did occur
on the south side of the floor. An anvil and milling stones were associated
with the shell concentration. The floor, walls, and shell concentration are
all intensely fired. Large pieces of charcoal, oxidized soil, and black

. . .................:.......
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charcoal staining characterized the wall and floor deposits. At least one *

large piece of charred wood was found; its diameter was 2.5 cm. The shell and

some of the other debris on the floor are also burned, indicating that the
structure burned while still at least partially intact.

An upper limit to the age of Housepit 4 is provided by the radiocarbon

date of 4200±180 B.P., obtained from wal I deposits near the rim. It seems to

date the upper fill (Feature 200). A small firepit (Features 15, 16) occurred -.

In the fill, immediately above the HousepIt 4 floor. No FMR were associated,

but an oval, basin-shaped area of intense charcoal staining and burned matrix
was recorded. Bone, shell, and a charred piece of birch bark were recovered.

No occupation surface is associated with the firepit area within the fill,

although the firepit clearly originated above the floor.

AREAS FIVE AND SIX

The large block excavation in which four housepits were uncovered (Figure

6-9) has been divided into two analytic areas: Area Five includes all deposits

exter!r to the housepits themselves (i.e., exterior surfaces, house fill, and

strata above and below the houses), while Area Six includes the floors, walls, ,'.

and associated features of Housepits 11 and 12, and Upper and Lower Housepits

1. Table D-1 correlates the cultural features discussed here with the proper
analytic zones. The discussion is not, however, organized by analytic zone,

but by housepit, in ascending order from oldest to youngest.
Here we must mention the discrepency between material counts given in "

Tables D-2 through D-5 and those in Chapter Two. In tabulating material

counts for housepit walls, fill, etc., we have used the feature designations
established in the field. However, some of these features crosscut analytic

zones. For example, Feature 5, the shell-covered wall in Upper Housepit 1,

extended well outside the house and this was assigned to both Zone 61 (Upper

Housepit 1 wall and floor) and Zone 54 (deposits exterior to and

contemporaneous with Upper Housepit 1), although we have used ALL of Feature 5
in this chapter to determine material counts and densities for the upper

housepit wall. A similar situation occurs with Feature 6, the shell wall in
Lower Housepit 1, which extended beyond the housepit rim; it occurs in Zones

65 and 54. For readers who wish to compare the interior (Area 6) and exterior .

(Area 5) materials, the tables in Chapter Two reflect this more accurately.

Lower Housepit I

Lower Housepit 1 is the oldest of the four housepits in this block,

underlying Upper Housepit I (Figure 6-9 and 6-10). A date of 5047±249 B.P.
from its floor places it among the earl lest housepits recorded on the Columbia

Plateau. A date of 4808±130 B.P., In the fill above and associated with Upper
Housepit 1, provides an upper limit for the age of Lower Housepit 1.

Lower Housepit I is curvilinear (i.e., It has rounded corners, but fairly

straight sides), measuring approximately 10 x 10 m at the rim, and 10 x 7-8 m

on the floor. The smaller floor area is due to the low sloping wall on the

east side of the housepit; the other three walls are nearly vertical. The

.LI ; ---
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vertical walls, while intensely stained In spots, carried very little debris;

the east wal l, however, was a sloping, shel I-covered feature, laden with all

classes of material, including a variety of chopping and cutting tools. Mean

bone fragment weight for this east wall is 0.52 g, very similar to the mean

weIght of the bone fragments on the floor, while FMR tend to be half the size

of those on the floor (FMR in firepits excluded). Shell and FMR densities are

higher within the wall than on the floor; this reflects, of course, the shell-

paved nature of the east wall as well as the debris disposed of upon it. The

purpose of the sloping, shell-lined wall is uncertain. It was not for

stabilization: the vertical walls did not require any modification, so It Is

doubtful that this sloping wall should need to be stabilized. It may be that,

since the east side of the pit house Is lower than the other three walls, the

area had to be built up to make all four walls the same height. However, the

shell pavement itself may be merely a midden deposit, spilling over Into the

(abandoned) housepit depression, The extension of the shell beyond the

housepit rim supports this theory. On the other hand, a fIrepIt and a

concentration of FMR were located within the shell layer, and, according to

field notes, are associated with the housepit occupation. We suggest that the

shell "wall" is merely an extension of an existing shell midden, but whether

the shell and debris were deliberately used to line the housepit or whether

the midden sloped into the depression is unclear.
The shell overlies an earlier wall, which was little more than an

extension of the floor that sloped upwards slightly. A side entryway in the

northeast corner of the earlier wall is marked by a "trough" or depression in

80N72E and 82N72E. The later shell paving completely covers this depression,
indicating the abandonment of the entry.

The floor of Lower Housepit I does not exhibit the same intense staining

or thickness as the floor of Upper Housepit 1 (see below). However, more

features are associated with the floor of the lower housepit. Two fIrepIts,

seven other pits, and lithic, bone, or shell concentrations are recorded on

the floor. The dimensions and contents of these features are shown in Table

6-6; they are illustrated in Figure 6-11. Two possible postmolds along the
north and south walls (Figure 6-11) were noted but not described separately.

The several FMR concentrations, often associated with shell, may be remnants

of small hearths. No central firepit occurred; heating and cooking apparently

were accomplished by small fires spaced around the pit house. Two pits and a

scatter of large bone fragments (Features 72, 113, and 120, respectively, in

Zone 55) appear to be exterior features contemporaneous with the occupation of

Lower Housepit 1. Their dimensions and contents are listed in the tables.

Material density Is very low for the pit features, a characteristic of pit

features at 45-OK-11 (Table 6-1). The bone concentration consists of several

large bone fragments recorded in a 2 x 2 x .10-m excavation level; many were

burned and some show signs of butchering. Mountain sheep was the only species

positively identified; other identified bone was deer-sized (Table D-5).

I. . . %'
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Table 6-6. Dimensions of pits and firepits, 45-OK-li.

Comaponent Feature Type Aosociation Feature Area Depth
Numiber cm]I [cm)

Hudnut Exterior firepit -4 70 x 30 51
11 46 x20 41
13 20 x30 4
22 68 x52 12i-
27 83 x75 12
29 46 x30 271
30 65 x 30 11~
58 73 x50 81
65 80 x60 7

178 75 x 75 13~
187 65 x 65 10

10 50 x40 11~

Kertar Exterior pit -24 30 x 32 8 1~
34 110 x 40 301
35 70 x30 50 1

72 60 x 25 11 1
81 125 x90 20

113 100 x 100 40

Exterior firepit -32 75 x 75 24
79 30 x30 10
161 110 X 0 20
167 50 x50 18

Interior pit Upper Housepit 1 70 52 x 52 18
80 25 x 25 10

Lower Housepit 1 14/135 100 x 100 24
91 50 x40 20

108/123 60 X 60 20
ill 40 x40 9
119 80 x 80 22
131 80 x 50 15
138 80 x 50 9

I nteri or fi repi t Upper Housepit 1 7 99 X 50 15
88/92 150 x 150 20

Laxer Housepit 1 10 46 x 64 15
109 100 x 70

Housepit 9 26 95 x 35 10 1

Housepit 11 74 50 x 50 10

Feature only partially exposed.

%w
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F ousepts 11 and 12 were constructed near Lower and Upper Housepits 1

(Figure 6-1) In the interval between them. Neither was extensively exposed, -

so their size and shape cannot be determined. Housepit 12 Is a deep, steep-
walled structure which contained very little debris and no prepared wall or
recognizable floor. Apparently, HousepIt 12 was not occupied very long and . A

may have been subject to slumpage during its occupation. It is bracketed by
the two Housepits 1; it truncated the upper wall and fill of Lower Housepit 1
and was disturbed, after its abandonment, by the construction of Upper
Housepit 1. Figure 6-12 depicts the relationship between Housepit 12 and the
upper and lower housepits.

Housepit 11 -

Housepit 11, on the other hand, contained a wel I-defined and compacted
floor (Features 57 and 75). Material was recovered in roughly the same
density as in the Housepit 1 floors. Charred wood (Feature 66), a firepit
(Feature 74) and concentrations of FMR (Feature 82) and shell (Feature 83)
were recorded on the floor of Housepit 11. The firepit Is a small surficial

area, 50 x 50 cm (Table 6-6), of charcoal and oxidized soil with only three
FMR. Charred wood is also found In the fill of HousepIt 11, suggesting that

the burned superstructure of the dwelling collapsed gradually as the
depression filled with sand and debris. Unlike Housepit 12, Housepit 11 is - j
fairly shallow with more moderately sloping walls. It may have been
contemporaneous with or slightly younger than Lower Housepit 1.

Upper Housepit I

Upper Housepit 1 has been dated to 4719±150 B.P., by a date from a hearth
near the northwest corner of the house floor. A second date of 4808±180 B.P.
was taken from an area of intense charcoal staining below the floor, in the
fill between the two Housepits 1. The shape of the upper housepit is
somewhere between square and circular, with rounded corners and at least two
straight sides (Figure 6-13). The walls slope moderately, so that the floor
area of 7 x 7.5 m Is much smaller than the rim dimensions (12 x 12 m). The
housepit Is approximately 30 cm deep; the surface of origin was never well 
Identified.

The floor of the upper housepit was moderately to Intensely stained by
charcoal and organic material. Fairly square In shape, it covers about 42
square meters, and varies In thickness from 5 to 15 cm. It slopes slightly
towards the center where a large, shallow firepit (Features 88 and 92) was

uncovered. This firepit, between 1.5 and 2 m across (Table 6-6), had

contained fires of sufficient Intensity to bake the underlying matrix. The
several FMR or bone fragments recovered, however, exhibited no pattern. Its .. "
size and shallowness (10 cm deep) suggest that this "firepIt" was merely an
area upon which fires were bullt. A second, smaller firepit (Feature 7) "
yielded the date of 4719±150 B.P. Unlike the first firepit, the second -
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contained over 60 FMR in a tight, semi-circular cluster. Thirty-six waste
flakes were recovered as well, all but one of them cryptocrystalline. This is 7;
a striking anomaly in the I Ithic assemblages of the Kartar Phase component at . .-
45-0K-11. Generally, 50-90% of the debitage from any feature is basalt or .-: ,: +: - . . - . -. .
coarse quartzite. This concentration of cryptocrystailine material suggests
that the firepit was part of a lithic work area and used in heat treating the ,.'A.
raw material. Sixteen FMR (Feature 125) were grouped just north of this
firepit and may be associated. They weigh, on the average, twice as much as
the FMR in the firepit.

Two pits are also found In the Upper Housepit 1 floor. Feature 80, on
the southeast side, Is small, with a soft, sandy fill, and very little
material (Table 6-6). It may have been a posthole. Feature 70 Is nearly 60
cm in diameter (Table 6-6) and contains large bone fragments (mean weight 0.88

" g) and over one hundred shell hinge pieces. According to excavator's notes,
this shell actually lined the pit, suggesting that this was a storage pit with
shell laid down deter to rodents. This pit is on the west side of the
housep it.

In Upper Housepit 1, occupational debris occurred in large quantities in
the walls as well as on the floor. For the most part, the wall was marked by
light charcoal staining and cultural debris, up to 10 cm thick. Texturally,

K the wall differed little from the fill above (Feature 100) and the inter-house
deposits (Feature 104) below. On at least two sides, however, the wall of the

, upper housepit was covered by a sloping layer of shell, varying from 5 to 20
cm thick (Features 5 and 149). As In the case of the east wall of Lower
Housepit 1, we judge the shell layer in the west wall of Upper Housepit I to
represent a cultural modification of the housepIt wall rather than the natural
in-filling of the housepit depression. The shell layer was thickest near the
rim of the housepit and thinned out near the juncture with the housepit floor;
It has an abrupt horizontal boundary on the south side (78N62E), possibly
indicating the presence of an entryway. The shell covered an earl Ier wall
(Feature 102) that showed signs of having slumped. However, the shell layer

does extend well beyond the rim of the housepit. Thus it would appear that a
large shell midden had formed outside of Upper Housepit 1, part of whIch was
used to reconstruct the western wall of Upper Housepit 1. during a period of
its reuse.

Both the original wall (Feature 102) and the later, reconstructed wall

(Feature 5) contain much cultural material. Hoiever, the reconstructed wall ..W7
generally contains less materIal per cubic meter than the floor of Upper
Housepit 1, while the original wblls display higher densities of all material
except bone than the later shell wal l, and much higher densities of bone and
FMR than the floor of Upper Housepit 1. The average weight of bone and FMR In
the original wall Is 0.5 g and 164.0 g while the average weights on the floor v*] 4
are 0.34 g and 110.0 g respectively. That material densities are highest In
the reconstructed wall suggests that the housepit occupants disposed of the
large debris In the corners and wall of the housepit either during occupation
of the housepit or while cleaning the housepit before modifying the wall.

. . . . . * . * * *.". . . .
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Outside the upper housepit are features deposited at about the same time

the housepit was constructed. For the most part, these deposits are

continuations of the shell layers which line the housepit walls and slope up
over the rim to the exterior surface (e.g., Feature 5). One deposit (Feature
90), however, contains material which originates In the occupation of Lower -

Housepit 1. This material was badly disturbed by the subsequent construction
of the upper housepit and was redeposited in the Houseplt 12 depression, L

providing fill to build up the rim of Upper Housepit 1.

Above Upper Housepit I

In the fill (Feature 100) above Housepit 1, in the northwest corner, a

well-defined occupation surface was recorded in a 3 x 6-m area (Figure 6-14).
This surface (or surfaces) was situated within the limited shelter of the

housepIt depression and consisted of charcoal mottl ing and organic staining In
a sandy matrix. Recorded in several nonadjacent units, this feature may
represent several similar, but unrelated, occupations. Concentrations of !-7
bone, shell, or FMR were recorded (Features 24, 28, 53, 54, 55, 63, 64, 68,
76, 78, 79, and 81). In most Instances, no change In matrix from the general
fill was discernible; the presence of this occupation was determined by the
clustering or increase of cultural debris.

Two pits are recorded in association with this in-fill occupation. The

first (Feature 24) is a circular (30 cm diameter), flat-bottomed pit with very
little debris. It Is only 8 cm deep. The second (Feature 81), although
larger (125 x 90 cm), is much less well defined and was not recognized until
it was seen to contrast with the Upper Housepit 1 floor into which it
intruded. Only the bottom five centimeters of this pit were recorded. Like
other pits at 45-0K-11, it contained very little material.

No direct dates are available for the occupation surface or other r =-
features In this zone (Zone 53). Diagnostic artifacts are overwhelmingly

Cascade-I ike.

AREA SEVEN

Only two analytic zones have been assigned In Area Seven; Analytic Zone 2
encompasses all the Kartar Phase deposits. Three cultural features were
recorded In this zone; all are part of a large bone concentration, which has
been dated to 4486±134 B.P.

The Bone Concentration

An extensive bone concentration dating to the Kartar occupation of the
site, covered most of this 3 x 3-m block (Figure 6-15 illustrates the

distribution of the larger bone fragments). Three major subconcentratlons
were Identified. The first (Feature 3) contains deer and deer-sized bone
fragments, along with several mountain sheep teeth and jaw fragments. This ." '

concentratlo, "s located just north of the center of the block, near an anvil
stone. Ribs atid long bone fragments, seemingly split for marrow extraction,

.... ...... .. ,.,.•.... -....
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Figure 6-15. Plan map of the bone concentration, Area 7, Zone 2, 45 OK-11.
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also occur in large numbers. The tools associated with this butchering spot i "
include cutting and pounding tools as well as an awl and a bead (Table D-3 and

* 0~-4) . *. ,

Just north of the first concentration is a smaller pile of bone (Feature

8). Eight deer or deer-sized bone fragments were identified, with smaller
numbers of pronghorn, mountain sheep, and elk-sized pieces of bone (Table D-

" 5). The greater variety of species, the fewer tools, and the circumscribed .

character of the area suggest that this pile of bone represents a dumping area

for the surrounding butchering activity area.
The third concentration (Feature 9) contains fewer but larger bones,

clustered around an anvil stone on the east side of the block. Seventy-five
of the 77 bone fragments identified are deer or deer-sized. It appears that

very preliminary processing of deer took place here, judging from the size of
the bone recovered (average weight is 2.16 g) and the predominance of pounding

tools in the lithic assemblage (Table D-3).
Bone is noticeably lacking In the butchering area in the center of the

block, especially in 115N74-75E and 114N74-75E (Figure 6-15). Ringed on all
four sides by larger pieces of bone and, on the north and east sides, by the
featured bone concentrations, this 2 x 2-m area was not lacking in bone.
Indeed, over 6,000 bone fragments were recovered in 20-40 cm of deposits
(Figure 6-16). However, the mean weight of the bone fragments from this
central area Is 0.24 g, or approximately one-quarter that of the mean bone .'-,

weight In the featured bone concentrations. Also recorded within this central .

area was a dark mottled stain. These lines of evidence suggest that further
reduction of the bone took place in the center of the activity area, leaving

small bone fragments and an organic stain. Another area of final processing
is indicated by the low mean weight of bone fragments (0.16 g) recovered among
the rocks in 115-116N72E (Figure 6-16).

The activity areas Identified in Area Two and Area Three, the bone
concentration in Area Seven can be divided into three zones. There is a
central zone containing small bone fragments and possible organic residue, an
intermediate zone where fairly large, butchered bones, anvil stones, chopping -

tools, and some cutting and scraping tools occurred; and a refuse zone where
bone from several animals was piled.

AREA EIGHT

A circular pit (Feature 2), bowl-shaped In profile, is the only Kartar
Phase feature recorded in Area 8, Zone 2 (Figure 6-2). The pit measures 60 cm

in diameter and is 9 cm deep. It contained a few large pieces of charcoal and
carbon staining, but no other material. '- ""

THE HUDNUT PHASE

The Hudnut Phase occupation at 45-0K-11 Is characterized by large
scatters of debris, particularly fire-modifed rock, and very few structured

features. No housepits or other large pits occur. Several firepits are L- r'-__

2. 

. -.-.~ ~,-..*.-. *.*,°,
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Figure 6-16. Distribution of bone by feature and unfeatured unit levels,
the bone concentration, Area 7, 45-OK-1l.
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recorded, but some of these are little more than burned areas. Material 4

density of the recorded features is usually quite low. \-% '

Figure 6-17 shows the Hudnut Phase features as well as unfeatured FMR

concentrations. Some of the densest concentrations of FMR occur In Areas Two,

Four, and Five and above Housepit 9 and Housepit 3. It appears that in these .-

areas activity was centered in the depressions above the Kartar Phase

housepits and occupation surfaces. The north end of the site appears to have

been little used at this time; neither features nor scatters of FMR are

recorded in Areas Seven and Eight.

AREA ONE, ZONE I

Four possible firepits are recorded In Area One. All are nearly devoid .

of cultural material, including FMR (Table D-2). One (Feature 13) is
associated with high counts of FMR (Figure 6-17), although it contains no FMR
itself.

A large (65 x 30 cm) area of charcoal-stained and reddish soil (Feature

30) is the furthest south of these firepits. It contained only two bone- -

fragments, one of which was identified as salmon, and a jasper flake. The

second firepit (Feature 29) is similar to the first, although smaller: a red-

brown staining of rodent-disturbed soil containing very little material.

Two other firepits in Area One lie north of the Housepit 4 block
excavation. Feature 13 was a lens of charcoal and ash; enough carbon was

recovered to obtain a date of 2800±130 B.P. (B-4285). About one third (20 x -. "

30 x 4 cm) of the firepit was excavated. Again, cultural material was ......- ,

practically nonexistent, although high counts of FMR are recorded in this unit

(38N68E). The last firepit (Feature 11, 60N68E) is nearly 50 cm in diameter
and 4 cm deep; it contained two FMR and eight bone fragments.

Also included in Area One is a firepIt uncovered In Testing Unit 54N72E.
Both its depth and the occurrence of FMR within and around the firepit
indicate that it is associated with the Hudnut Phase occupation. It is oval

in shape, 50 cm long, and 14 cm deep. No material counts are available for

the testing feature, but debitage, FMR, pieces of ocher, and bone fragments
are all recorded. A radiocarbon sample from this feature provides a second

date of 35 _ ,923 B.P. for the Hudnut Phase occupations. (A third date of

3872±412 B.P. comes from unit level material in Testing Unit 24N67E, level 80.

No FMR scatter is associated with this sample.)

AREA TWO, ZONE 2

A large, but disturbed firepit (Feature 27) is the only Hudnut Phase

feature recorded in Area Two. Most of the excavations in this area were c 1 "

Kartar deposits; a bulldozer stripped away the younger overburden. Unlike

those in Area One, this firepit is full of cultural material, including 18 FMR
and concentrations of charcoal. It is 12 cm deep and 83 cm long, irregular In
both plan and profile.

. . . . . . . . . . .. . . . . . . .. . . . . .
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Figure 6-17. Location of features, Hudnut Component, 45-0K-11.- .. - "

AREA THREE, ZONE 2 """"" '

.. .-. ~A portion of a Hudnut Phase FMR scatter cuts diagonalliy through the Area.',- -"
Three block (Feature 110; Figure 6-17). Material density for the feature is i
comparable to the older occupation surfaces below it, except for the increase..-....,
in FMR and the scarcity of mussel shells. Bone fragments are much smaller in"--"". "

*this FMR scatter Cx=0.16 g) than in the Kartar Phase features, however. (In-'--.".,
other Hudnut Phase features, too few bone fragments were recovered to -- '..
determine mean weights.) No matrix change accompanied this feature: there was"--""'".-
no new soil horizon or definable surface. The lack of an obvious associated
surface is common to allI of the Hudnut Phase features. _ ...

AREA FOUR, ZONE 2 "

The Hudnut Phase occupation above Housepit 4 is typical of Hudnut Phase -" '
materials at 45-OK-l1, consisting of scatters of FMR and an occasional 101O '4
firepit. Lithic materials tend to be almost exclusively cryptocrystalline.

Two areas of FMR scatter (Features 173 and 175) are recorded in three -- '---,-.
separate excavation units. These apparently are part of a fairly dense FMR """:""''.,',...
scatter seen on the east side of the block in Figure 6-17. Three firepits and ""''"'°1-
a pile of FMR occur within this more general distribution. ,'-..:-','

-.... ... .... ... ....... ....- _....

: - F 6 C- . -. "- . . . . -- -- - . - . . ..
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An amorphous pi le of 50 FMR (Feature 179) occurs in 35N65E, just east of
a circular, rock-lined firepit (Feature 178). The firepit is approximately 80
cm in diameter and 13 cm deep. Plan drawings (Figure 6-18) Indicate the clear
association between the two features and the conspicuous lack of FMR in one
half of the firepit. Perhaps the pile of FMR represents rock removed from the
firepit. Aside from the FMR and some small bone fragments, very little was
recovered from either feature.

A second firepit (Feature 187) was discovered two meters south of the

first (Figure 6-17). Partially destroyed by slumping, this firepit's
remaining sides suggest a rectilinear form, at least 60 cm on a side, and 10 7.
cm deep. It contained far fewer FMR than the first firepit in Area 4 (Feature
178) and was marked by a layer of charcoal staining over a reddened, hardened
matrix. J

The third firepit (Feature 190; Figure 6-18) is just west of the first In

35N62E. It consists of 16 FMR lying in a shallow depression (50 cm in
diameter). No well-defined pit was discerned, and no charcoal or burne soil ... II
was associated.

One thing is particularly striking about the distribution of fire-
modified rock among these features. The average weight of FMR in the general-
scatter (Features 173 and 175) Is 140-150 g, while In the firepits and pile of

FMR, the average weight ranges from 215 (Feature 187) to 1,180 g (Feature "' 'g

%- .. . %

- ~~...-... .. . ...-...... .. ......... . ,



jet

256-

36N 64E 'Note drawings are on two different scales 36N 62E .

-~(F178)

34N 64E 34N 62E
35N 62E 35N 61E

i~repit
~ ~ (F190)

34N 62E 34N 61lE

CHARCOAL STAINING

BURNT SOIL

Figure 6-18. Plan maps of selected firepits,
Hudnut Component, 45-OK-li. !!.!

. . . . . . . . .. . . . . . . . -



* . ." " - - - - " ., -..-. ' .-" ."- ..- " - -. -- - - ' - .'- -. - '.. T.-. - -. 7- % - .. -m- rL .. L7

257

190). It appears that as firepits were cleaned, larger rocks were left In

place, while smaller, broken pieces were discarded.

AREA FIVE, ZONE 2

In Area Five, two portions of the Hudnut Phase deposits were given

separate feature numbers because of high numbers of FMR. These are In 72N72E , .

(Feature 60) and in 74N74E (Feature 148). However, a larger concentration of
FMR lying immediately above the Housepit 1 area (Figure 6-17) was not featured
separately. Four firepits and a lithic concentration are found elsewhere in
the blcck.

The lithic concentration, probably a chipping station, consists of 19

opal flakes in a 0.0012 cubic meter area (25 x 10x 4 cm). Two utilized .- .1
flakes were also recovered. Several possible cores, with partial cortex, were

found nearby.
Like other fireplts at 45-0K-11, the four firepIts In Area Five contain

very little material, other than the FMR with which they are lined. They are

circular or oval, and basin-shaped. Charcoal staining and burned soil is at
best vague or, occasionally, absent altogether. No matrix change is
associated with these features; no living surface was discerned. The

dimensions of these four firepits are list in Table 6-6. L

DISCUSSION OF FEATURE TYPES "

The first part of this chapter has described the cultural features
recorded at 45-0K-11 and placed them within their spatial and temporal

contexts at the site. We now turn to a discussion of the types of features
recorded, noting significant structural properties and artifact distributions
among types.

The development of a standardized feature typology Is a necessary step In
the comparison of all the sites excavated by the Chief Joseph Dam Project.
Although our conclusions for this one site using this typology may seem

limited, they are intended as merely one step toward a more enco, passing
analysis.

The feature typology developed for 45-0K-11 is made up of five major

feature types: housepits, firepits, pits, exterior occupation surfaces, and
debris scatters. An "other" category is used to deal with isolated cultural
features which, in the analysis of this single site, have limited significance

but which may later prove to be important. Each of these categories can be
subdivided. The categories and subdivisions are sown below.

Some feature types (e.g., postmolds) are obviously missing; they were not

recorded separately at 45-OK-1l (only two possible postmolds were recorded at 'toy
all), and so were not included In the typology. They would be included at

other sites, however.
Distinctions were made between some interior and exterior features, such

as pits. However, interior debris concentrations were considered part of the
floor or wall of the housepit and tabulated as such. The delineation of " -i .
a~iivity areas within housepits (see below) identified these concentrations of

.<.:<. ..-......,. _-..,.. ... _ .............. ........... ..... ...........
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debris adequately. Therefore, only debris concentrations which occurred IV*

outside housepits were considered as a separate feature. .

The greatest problem with the development of the feature typology is that

It relies solely on the identification of features in the field. For example, 'r. e.-. .-

in the Bone Concentration in Area 7, only three major groups of bone received ?q .....
feature numbers while the rest of the area was recorded as unit level material

(see Area 7, Kartar component). We judge, however, that the number of

"missing features" is small and probably would not significantly affect the
proportions or densities in the tables below.

HOUSEP ITS

Despite our conservative assignment of cultural features, thirteen , -
housepits were originally Identified. Two of these, however, were dropped for

lack of suitable documentation. Several of the "living surfaces" give every
indication of being dwelling floors, although they lack the pronounced rims or

shoulders which would ensure positive Identification. Eleven housepits should

be considered a bare minimum of the actual number of dwellings at the site. -

Because the 2 x 2-m excavation unit provides such a narrow field of view, the

identification of large, complex features is difficult. We could only define

a housepit If excavation exposed a rim or sloping floor. A unit dropped Into
the center of a structure with an ill-defined floor would, for instance,

probably be identified as an exterior living surface, if it were distinguished

at all. Only if the necessary keys to identification were exposed could the

presence of a housepit be determined.
The eleven housepits at 45-OK-11, dated between 5100 and 4200 years B.P., .

are all In the Kartar Phase component (Table 6-7). Since the physical
attributes of housepits may be temporally diagnostic, we begin with a ' .'

discussion of size, shape, and depth. This is followed by a closer look at
the activity areas on the floors of Upper and Lower Housepits 1 and Housepit
4, and some conclusions about the nature and arrangement of those aclivitles.

Finally, we examine and compare the artifact assemblages from the five feature

types within housepits before moving on to the remaining feature types.

Size and Shape

Table 6-5 summarizes the Information on size and shape for the housepits
at 45-OK-11. In most instances, shape and diameter are unknown. Only
Housepit 4 and Upper and Lower Housepits 1 were sufficiently exposed to

determine size and shape. Housepit 4 probably is circular, while the other
two are curvilinear; that is, they have at least one straight side and rounded
corners. Size also is variable: Housepit 4 is approximately eight to nine

meters across. Upper Housepit 1, with its gradually sloping walls, is nearly

12 meters In diameter at the rim. (By contrast, Occcupation Surfaces A and B

are seven and five meters across, respectively.) Floor area also Is quite

variable, depending on the size of the structure and the degree of slope in

the walls. Usually the floor area itself Is fairly level. Ilr- -7

• %.'.° .•- • S .
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Table 6-7. Feature types by components, 45-OK-11.

K Componnt caraonn T .. 2SL = -

Fetu firepit 5 - 5-,,

Exterior occupation
surface 14 14

Exterior firepit 5 12 17

Exterior pit 7 - 7

SheLl concentration 13 - 13

Bone concentration 3 3

FMR scatter - 5 5

Mixed debris - '
concentration I - .

CuLturaL stratum 1 - I

Stain 4 - 4

FFI concentration - 1 1

Lithic concentration - I I

Totar 73 19 96

Depth and Walls

Wall construction ranged from the nearly vertical walls of Lower Housepit I

1 to the 30-40 degree slope exhibited by some of the wal Is In Upper Housepit
1. Indeed, even In Lower Housepit 1, the east wall also sloped about 40-45

degrees. Depth of the housepits, from surface of origin (where it could be
determined) to the contact of wall and floor, ranged from 30-40 cm (Upper
Housepit 1, Housepit 2, Housepit 9, Housepit 11), to 60-80 cm (Lower Housepit
1, Housepit 4, Housepit 12). Moderately sloping walls (less than 45 degrees)
appear to be associated with shallower housepits; steeply sloping to vertical

walls with deeper housepits. (The reader should bear In mind, however, the
limited size of our sample.) Some walls may have been lined with shell.

Activity Areas

The delineation of activity areas on housepit floors is fairly difficult,
given the time span Involved (during and since occupation) and the sand that
makes up most of the site's matrix. Repeated occupations, and horizontal and
vertical movements of artifacts, all blur the static picture of activity.
Further, only three housepits were excavated extensively enough that

::::::::.
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Figure 6-20. Distribution of material types, Housepit 4,

45-0K-11 .

delineation of activity areas could be attempted. Each of these three--

Housepit 4, Upper Housepit 1, and Lower Housepit 1--show a different pattern.

Housepit 4

Figures 6-19 and 6-20 show the floor of Housepit 4. In Figure 6-19, the
provenience of stone and bone tools is shown within 1 x 1-m squares. In
Figure 6-20, distributions of bone, shell, FMR, and lithic debitage are also
referenced to 1 x I m-squares. In this figure, densities of material

significantly larger than elsewhere In the block are placed in "Division 9""
(Divisions 1-8 contain lesser amounts of material.) "Division 9' Is divided
into subunits, and recorded alphabetically. Only the "Division 9' letters are
outlined in Figure 6-20. A comparison of the two figures reveals no
discernible patterning In either tools or debris on the floor. Most of the
debris occurs on or near the wall, suggesting disposal areas, but the floor
itself is relatively clean. A few possible activity areas do suggest -----.
themselves. The concentration of shell, FMR, and milling stones in the
southeast corner may indeed reflect a shell processing area, while the bone
and choppers in the northeast corner may Indicate meat processing there.
Several tools occur on the floor itself, but seem to be fairly randomly
distributed and are not associated with high numbers of shell or bone.
Conspicuous in their absence are cutting tools and projectile points; even the
number of flake tools is small (3). It may be that chipped stone tools and
other finished products were removed when the house was abandoned, with only

non-portable artifacts and cobble tools left behind.
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That there are no concentrations of smal I pressure flakes, as there are
in Upper Houseplt 1, may indicate that Housepit 4 was not occupied very long.

Upper Housepit 1

The patterns revealed on the floor of Upper Housepit 1 are as enigmatic

as those of Housepit 4, but for the opposite reason: there Is so much material
on the floor that subtle patterns, if they exist, are impossible to

distinguish. Figures 6-21 and 6-22 indicate the provenience of formal tool
types and material types, respectively. In Figure 6-21, exact provenience for
some artifacts is indicated by an asterisk; otherwise, provenience is to 1 x
1-m unit. The distribution of material types Indicates that most activity
took place on the south sides of the two firepits, except for the high
densities of shell along the walls (see description of Upper Housepit 1). In
the 2 x 3-m area just south of the larger, central firepit (Figure 6-22),
numbers of bone, lithic debris, formed tools, and FMR occur, as do small
pressure flakes. In the 1 x 3-m area encompassing the southern half of the
other firepit are high counts of bone, FMR, lithic debitage, and small
pressure flakes. A secondary concentration of bone also occurs northeast of
the second firepit. Apparently, a variety of activities--food processing,
lithic reduction--took place in these areas (Figure 6-23). A third activity
area is indicated by the recovery of over 20 marmot astragal I on the east side

of the housepit, along the wall and floor (these marmot bones are not
reflected in the identified fauna of Table D-5 because the levels from which
they were recovered were not given feature numbers). Although marmots may
have been consumed by later groups (Stahl 1982), this assemblage of astragali

is puzzling. Perhaps they would be strung as necklaces or on clothing, or
represent debris from hide processing.

The distributions of shell and FMR reveal little about specific activity
areas. The densities of shell along the wall on the west and southeast side
probably reflect the manner of wall construction rather than in situ shell
processing. Similarly, the ubiquitous FMR on the east side (Figure 6-22) may
result from the dismantling of the central hearth or from the natural movement

of rock through sandy deposits over the last 5,000 years. A side entry on the
west side was postulated by excavators because of an abrupt boundary in the
shell along the wall. We have suggested an eastern entryway based on the
accumulation of all classes of debris here, from the floor up along the wall
to the housepit rim.

The tool types recovered from the floor and wal Is of Upper HousepIt 1 do
not seem to correspond with any particular types of material; the greatest
number of tools occur south and east of the central firepit, apparently
resulting from the numerous activities which took place there. It seems odd
that Upper Housepit 1, which was not burned and presumably not abandoned
hastily, should contain so many finished tools, while Housepit 4, which was
burned, should contain so few. The large numbers of tools, and other
material, on the floor of Upper Housepit I probably reflects many seasons of

continuous use. The evidence for cleaning and modification of the housepit
wall also suggests several occupations.
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Lower Housepit 1

Like Upper Housepit 1, Lower Housepit I was modified during the course of

its occupation. The shell-covered eastern wall was constructed over a more

moderately sloping wall and side entryway. Unlike Upper Housepit 1, however,

the distribution of tools and debris on the floor of Lower Housepit 1 offers a
much clearer picture of possible activity loci.

Figures 6-24 and 6-25 depict the location of formed tools and of the
greatest numbers of cultural debris. We note that in the northeastern and

southern corners of the housepit are several pairs of features consisting of a

small firepit and a larger pit. The pits contain relatively large quantities

of shell (Table 6-1). Situated near these pit/firepit pairs are fairly dense 41
concentrations of lithic debris, shell, bone, and FMR (Figure 6-25). The

assocation between the material concentrations and features is clearest in the

southeast corner (Figure 6-26). The high material density in the northeast

corner may reflect, in part, the poss-ible side entry in the earlier wall

(Figure 6-26), and may not be related in any way to the pit feature or the

firepit. We certainly are not buggesTing, as Brauner (1976) does for

housepits at Alpowa, that family groups can be distinguished in the two groups

of material debris and features; the data do not support such an assertion.
Other activity areas can be discerned (Figure 6-26), even though we

cannot state who was involved in those activities. The large number of FMR

(Figure 6-25) just north of the central pit and the pile of FMR nearby suggest

that this pit was a firepit. Southwest of this pit is a scatter of debitage

(Division 8), including a few small pressure flakes. A tip was recovered from

inside the pit, a hammerstone from just outside (Figure 6-24). Lithic

reduction took place here; the firepit perhaps was used for heating the

material. Another lithic workshop is indicated by a concentration of debitage

in the northwest corner of the housepit (Figure 6-25). A pile of FMR may

indicate the former presence of a small firepit in this area. A projectile -

point tip and two choppers were recovered from within and near the debitage.

None show signs of heat treatment.

On the far west side of the housepit is a meat processing area (Figure 6-

26). This bone concentration is associated with three choppers, a
hammerstone, a tabular knife, and a bifacially retouched flake. A similar

assemblage was recovered from the large bone concentration in Area Seven. A

plant processing area is postulated in the north-central section of the floor

based on the absence of lithics, bone, or shell in the cccentration and on
the presence of two hopper mortars.

Most of the pits are not clearly associated with any activity. Food

processing does not seem to have occurred near them. They may have been cache 91

pits for non-food items.

Three housepits at 45-OK-11 were excavated extensively in hopes of

determining activity areas. We have found that each housepit exhibits
striking differences in both the nature of the activities that took place

inside them and how they were organized; at least, there are striking

differences in how these activities are preserved in the archaeological

: " •
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Figure 6-24. Distribution of tool types, Lower Housepit 1, 45-OK-11.
(Symbol "." Indicates exact location, otherwise provenience Is to I --
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record. Generally, it appears That several activities occurred around a
single point, e.g., a firepit, and that specialized activities areas within
the housepit were not rigidly established (this seems not to have been the
case In later housepits, see Brauner 1976). ..

Housepits at 45-OK-11 are structurely defined by three feature types-- - .

floors, walls, and fill. Many other feature types are associated with
housepits all of which also occur outside housepits. As explained previously,
unstructured debris concentrations in housepit floors are considered part of
the floor. Only firepits and pits were tabulated separately. We now turn to
a detailed examination of the artifact assemblages of these five feature
types. Tables 6-1 through 6-3 provide the basic information necessary to this
analysis.

Housepit Floors

Floors were recorded, with varying accuracy, in all of the housepits at
45-OK-11. They ranged from compacted, intensely stained surfaces to ill-
defined, thin sandy strata. Taken together, however, housepit floors
consistently yield very high densities of all material, as might be expected.
Debitage (Table 6-2) Is also abundant on housepit floors. Cryptocrystalline
is The largest single material type (40%) represented in the chipping debris,
but basalt and quartzite make up the bulk (60%) of the debitage. This 60:40
ratio of basalt/quartzite to cryptocrystalline seems to be fairly common among
the Kartar Phase features at 45-OK-11 with some notable exceptions, as we

shall see.
The tools assemblage on housepit floors contains a variety of cutting and .-

pounding tools (Table 6-4). Flake tools (utilized flakes, retouched flakes,
etc.) make up 26% of the assemblage, similar to the number occurring on
exterior living surfaces. Bifacially chipped tools add another 15%, bone
tools, 23%. Again, these are roughly the same percentages found on exterior
use surfaces. Thus it would appear that the same tool types representing
similar activities occur on both interior and exterior surfaces. However,
there are two major exceptions to this pattern. The first is the larger
number of tabular knives (TKN) on exterior surfaces, which make up 12% of the
exterior surfaces' assemblage but only 5% of the housepit floor assemblage.
Sven more importantly, the several grinding stones which occur on housepit
floors comprise 48% of all the grinding stones in features at the site; none
occur on exterior use surfaces. The other grinding stones are in housepit
fill or on walls. Thus, the large grinding stones are nearly exclusively
associated with indoor activities, presumably plant processing.

The density of tool types on housepit floors is always high, no matter
what the tool type, but is never the highest (see Table 6-3). Often, an -- --
increase or decrease in the proportion or density of tool types in the house

floors assemblage is matched by an opposite trend in another feature type.
This is especially obvious when comparing housepit floors and walls.

-,J , ,
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Housepit Walls and Rim

Housepit walls at 45-OK-11 vary from vertical to moderately sloping.
Sloping walls contain a great deal of material. However, some of this debris
Is associated with material originating outside the housepit and may represent
refuse spilling into the housepit depression rather than the actual housepit
wall. Also, because of the way features were recorded In the field, feature
numbers given to certain sections of the wal Is in Upper and Lower Housepits
were continued beyond the rim to the associated surface outside the pit hov
Since the shell-covered portions of the wails in these two housepits appea-
to be extensions of shell layers just outside the rim, the feature number
were applied as though to a single deposit. Therefore, we have some mixir,
distinct but related deposits, and our "housepit wall" category might be m
closely related to shell layers than to housepit activities.

Housepit wal Is and rims have lesser amounts of bone, but much greater
amounts of shell than housepit floors (Table 6-1). This, of course, reflect,
the several instances of shell on the housepit walls and the shell middens
outside the rim from which the shell derived. There are more fire-modified

rock per cubic meter than on the floors, but they weigh less. Bone fragments
tend to be slightly larger than those on the floors. This suggests that the
walls and the area immediately outside the housepIt were the target for
disposal of trash produced by activities in the center of the housepit--
fragmented, unusable rock and larger, unhandy bone fragments, as well as
broken shell. The tool assemblage listed in Table 6-4 includes tools
recovered from the wal Is of Housepits 1 and 4 and from the surface just
outside the rim. As the maps of the tool distribution clearly shows (Figures
6-19 and 6-21), the majority of tools occurs on the exterior surface. This
surface, in the case of Upper and Lower Housepits 1, Is dominated by extensive .*- +
shell middens. The artifact assemblage from housepIt rims and walls Is very
similar to that of the shell midden feature type (Table 6-4) and unlike that
of housepit floors, as might be expected.

Only 6% of the tools from the rim area are flake tools. There is also a
greater relative frequency of tabular and flaked cobble tools than on house
floors. When these numbers are translated Into density measurements (Table 6-
3), we find that tabular knives and hammerstones both occur at the rate of
1.12 times per cubic meter, or twice the rate for housepit floors. Flaked
cobble tools have about the same density per cubic meter as the floor. All
other tool types occur In far smaller numbers on the wall than on the floor.
When the rim/wall assemblage is compared with shell middens, we find that the
combined percentages of large tools--flaked cobbles, tabular knives and
hammerstones--are nearly identical: 52% vs. 54%. Other tool types are .
similar, suggesting functional ties between the two feature types.

This abundance of larger tools on housepit walls and just outside the
housepit rims suggests that specific activities involving these tool types " " """"
took place In these areas. That some activities did take place on or near the
wall and just outside the housepits Is attested to by the occurrence of a
large pit and firepit at the wall/rim juncture In Lower Housepit 1 and of
exterior pits originating In the surface contemporaneous with Lower Housepit
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1. Based on the very large proportion of basalt and quartzite debitage in Ithis assemblage and on the extremely high density of shell, we Infer that %.-:

these activities may be the manufacture of tabular knives and cobble tools

and/or shellfish processing. We also infer the same activities for shell ..
features, given the very similar assemblages between "housepIt walls and rim"
and shell layers. Having established a connection between the wall/rim
deposits and other shell features on the site, we are more confident in
calling the shell debris in the housepit walls, "refuse." We judge It is very
likely post-occupational trash, although we cannot discount the possibility -..- /.

that it was deliberately placed to build up a new wall or stabilize an old
one.

Housepit Fill

Although housepit fill usually contains the largest quantity of all the
material recovered from cultural features, the density of material within the
fill is very low. For example, while 42% of all stone and bone tools were
recorded in housepit fill, tool density is only 1.93 per cubic meter versus
7.2 per cubic meter for housepIt floors. Similar decreases In density are
shown for other material types as well (Table 6-1). (We remind the reader
that cultural features such as shell middens or exterior occupation surfaces,
which often occur In housepit fill, have been tabulated separately. The large
number of items associated with these features are not used In calculations - .,
for "housepit fill.") L 'j

The stone and bone tool assemblages from housepIt fill are dIstInctIve In

contents as well as density. Smaller, more portable objects make up the bulk
of the assemblage: flake tools or and formed chipped tools total 51% (Table 6-
4). The percentage of broken, worn, or incompletely modified bone tools (22%)
exceeds that of careful ly crafted bone tools. Large hand tools (e.g., tabular...; ...

knives, hammerstones and flaked cobbles) are only 16% of the assemblage.
Milling stones, although they occur, constitute less than 2% of the tools from
housepit fill. The obvious inference from all this Is that non-portable
objects, such as milling stones and larger tools, tend to occur nearer the
place where they were used. Smaller, often more expedient tools, such as
utilized flakes, may be more subject to movement and disturbance after their
deposition, and occur in greater proportion in the general fill. We note,
however, that the density of even small objects In the fill Is quite low

compared to other feature types. This suggests that small objects, like large *

ones, also occur more often near their area of use, although they make up a
large proportion of the fill assemblage.

Interior Firepits

The five interior firepits recorded at 45-OK-11, all within the Kartar
Phase component, range from surf icial areas of fire-hardened, orange matrix '
and rock to small clusters of FMR associated with charcoal staining and burned
soil. Dimensions of interior firepits are presented In Table 6-5. Small "'---
pIlIes of FMR on the housepIt floors may be remnants of other fIrepIts. The
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maps of possible activity areas within the housepits (see above) show
concentrations of bone fragments, smal I pressure flakes, and formed tools
around the firepits. Apparently they were the focus of many of the activities
within the structure.

Relatively little material was found wiJin the firepits; the abundant,..
debris around them was col lected as part of the floor. Even so, interior

firepits displace high densities of material. FMR density is, expectedly, A.

very high, the highest seen among feature types (Table 6-1). Lithic debitage
and formed tools also are more frequent in interior firepits than any other
feature type, although absolute numbers are rather low. We have already noted
that interior firepits often were the focus for stone tool repair and
manufacture. The dominance of cryptocrystalline material (69%) in the
debitage (Table 6-2) in these firepIts reflects the chipping activity around -
them. The increased number of bone fragments in areas adjacent to several of
the interior firepits (see Activity Areas), indicating food preparation, may
be mirrored by a similar bone density and the types of tools within firepits.
Because only eight tools were recovered, we cannot know if a distinctive ,

assemblage was associatedwith firepits.

Interior Pits

It is difficult to interpret the function of Interior pits at 45-OK-11,
all of which are from the Kartar Phase component. Nearly all were uncovered
within Lower Housepit I so we cannot compare the placement or fill of these
pits among different housepits. Often interior pits, like exterior pits, were
difficult to define in the field. Although some appear to have been shell-
lined (shell is a major constituent of interior pits; Table 6-1), several were
nearly empty of cultural debris. Because of the indistinctness of the fill,

an excavator might well miss the upper levels of a pit. '.- -
In the nine interior pits recorded, only three tools and 27 waste flakes

were found. The fill of these pits seems to reflect general debris--large

bone fragments, a few, large FMR, a broken, jasper projectile point, a jasper
utilized flake, 18 (67% of debItage) basalt flakes, and shell--but in such low
density (except for shell) that it seems unlikely that interior pits were dug
as trash pits. Maps of floor material show that interior pits are often
removed from the dense concentrations of bone, FMR, or shell (see Activity
Areas), which suggests that they were not part of food preparation or other

daily activities. We conclude that interior pits were constructed for
storage, but trash was allowed to accumulate in them after they were no longer
used. Those that are associated with firepits, debris, or concentrations (see
Activity Areas), however, probably did play a role in food preparation. ".
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EXTERIOR FEATURES

Exterior Firepits

Exterior firepits are recorded In both the Kartar Phase and Hudnut Phase

deposits (Table 6-7). The five Kartar Phase firepits, recorded in occupations la:

surfaces in Area 2, and in the fill above Houseplt 4 and Upper Houseplt 1,
contain very little In terms of tools, lithic debitage, or bone (Table 6-1).

Firepits have the lowest densities of materials recorded among feature types,
with two exceptions. The first, not surprisingly, is FMR which occurs at an

estimated frequency of 80 per cubic meter or 13 kg per cubic meter. The

second is the very high density of shell hinge pieces (743 per cubic meter),
third highest among feature types. (The apparent low density of shell by

weight should be disregarded since shell weight was not recorded for several
features.) From this limited evidence, we Infer that most, although not all,

of the Kartar exterior firepits were used to cook shellfish by radiant heat.
The 12 flrepits of the Hudnut component are virtually empty of shellfish .. ''

remains. Instead, they probably were used for cooking meat and for burning
trash. Bone density, while low compared to Kartar feature types, is the

highest of Hudnut feature types (Figure 6-11). Debitage and tools are of
moderate density relative to Kartar Phase features and show no discernible

pattern (except that in the Hudnut Phase, cryptocrystalline dominates all 

l ithic detritus).
Since the density of FMR In Hudnut Phase firepits Is twice that of Kartar

Phase firepits and since the bone fragments are much smaller, we suggest that
technological changes occurred in the method of firepit construction and in

the manner of food preparation from the Kartar Phase. The Kartar Phase .. ,.

occupants probably re-used FMR in successive fires.

Exterior Pits
2% .o -.

The seven exterior pits recorded for the Kartar Phase (Table 6-7) vary in ...

size and shape. Usua ly circular, they range from 30 to 125 cm in diameter
(Table 6-5). They were not very distinct and often were not recognized In the
field until the lower portion, which contained the limited material found in
the pit, was reached. None of the exterior pits are obviously associated with

an exterior occupation surface, nor do they appear to have been shell-lined as
were some of the interior pits. Like interior pits, exterior pits show very

low densities for all material. Whatever their original purpose, they were

cleaned out by the aboriginal occupants. Sometimes camp trash was tossed into

the bottom of the pit after its contents had been removed, and the rest of the . 0
fill accumulated naturally.

Exterior Occupation Surfaces

Two major living surfaces, in Areas 2 and 3, and several smaller ones

were identified for the Kartar component. Some of the bone scatters,

. . . . ...........
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especially the bone concentration In Area 7, also may be considered occupation
surfaces, but we treat them separately because of their special use.

In Occupation Surfaces A and B, a three-tiered spatial distribution of
material was noted. Each contained a central portion in which charcoal and ,
organic staining was Intense and the amount of material high. A peripheral , .
zone surrounding the central zone also containing a great deal of material but
lacking the intense staining of the central zone. In both Occupation Surfaces Ilk-
A and B, these two zones lay In a very shallow depression (see Figures 6-5 and

6-7) which were either excavated or compacted through use. In either case, we . -' '
might postulate simple structures built over these occupation surfaces,
perhaps ramadas for summer use.

Generally, the density of material is less on exterior living surfaces
than on housepit floors. Bone and lithic debitage are exceptions. Debitage
density is the second highest among feature types (Table 6-2). The ratio of
cryptocrystalline to basalt/quartzite is 47:52. The density and ratio are
skewed by Occupation Surface B which contained debitage at an average density

of 858 per cubic meter (including a well-defined chipping area) of which about
60% were cryptocrystalline.

The tool assemblage from exterior living surfaces is very similar to that
from housepit floors. Compare (Table 6-4), for example, the proportion of
flake tools (27% vs. 26%), chipped stone tools (17% vs. 15%), pieces of
modified bone (14% vs. 15%), and flaked cobble tools (18% vs. 19%). Slight
differences in the activities occurring on the exterior surfaces are suggested
by the higher proportion of tabular knives (12% vs. 14%), fewer formed bone
tools (4% vs. 8%), and the near lack of milling stones. The density of bone
from exterior surfaces is nearly twice that of interior ones. It may be that
more or more frequent meat processing accounts for the subtle differences In
the tool assemblage.

EXTERIOR DEBRIS CONCENTRATIONS

These are concentrations, scatters, or clusters of debris which often are
not associated with a clearly defined surface. Some may represent In situ-" '
activity areas (e.g., the Bone Concentration In Area 7); others may be midden
deposits. Often these concentrations are distinguished by a predominance of
either shell, bone, or FMR. Mixed debris concentrations, are ones In which no one
material type stands out.

Shell Concentrations

Shell concentrations, confined to the Kartar component (Table 6-7), range
from discrete clusters to thick layers of shell and debris. Expectedly, shell 140),

density is higher here than in any other feature type (Table 6-1). The
density of bone fragments and FMR Is also quite high which may indicate use of
the areas as trash dumps. Densities of debitage and tools are moderate
(Tables 6-2 and 6-3). Most of the debitage is either quartzite (54%) or
basalt (25%), which correlates with the high percentage of heavy quartzite and
basalt tools.

............................
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The tool assemblage is dominated by coarse chopping and pounding tools
(5 4%), es peci1all Iy tab u Iar k n ives (24%) and c hop pers (21 %). These are higher
proportions than expected if shellI middens contained only general camp trash
and suggests that these types of tools are used In shell processing. The
correspond Ing presence of the same 1lith ic mater Ial I In the deb itage alIso argues
for the manufacture and use of these tools in these areas, which are later ~-
used for the disposal of bone, FMR, and other debris. If this line of
reason ing is sound, careful stratigraphic excavation of shell layers in the
future should reveal a compact surface containing coarse tools at the bottom
with general debris on top. The superimposition of shellI middens over
exterior pits In two instances In Area One Is preliminary evidence for an
activity surface underlying the shell layers. r

We shoulId note i n pass ing that, whil1e tabulIar kn ives make up a l arge .-

port ion of the shel l Iayer's toolI assemblIage, they are not confi1ned to or
exclusively associated with shell. Over one-third of the tabular knives
recorded are found on housep it wallIs or f loors; another 21% occur on exterior
living surfaces. Thus, while shell layers contain a high percentage of
tabular knives, the knives are just as often found in other feature types.

Bone Concentrations

Bone concentrations are confined to the Kartar component (Table 6-7).
This feature type includes the features within the Bone Concentration of Area
7, as well as other, more limited features.

IBone concentrations appear to represent special activity areas, even
though compact surfaces are seldom noted. Unlike shell layers, they do not
seem to have been used as dumps. Bone density is nearly five times that of
any other feature type; tool density is the highest recorded, and debitage Is
alIso f a irlIy h igh (about the same as housep it flIoors). Only shell is found i n

lower amounts than in other feature types.
Seventy-two per cent of the debitage in bone concentrations is

cryptocrystalline (Table 6-2), although only one-third of the tools are of
*this material. Another third of the tools are quartzite and basalt. When we

compare these percentages w ith those characteri1st ic of housep it flIoors, we
f ind that on the flIoors about the same n umber of toolIs are cr yptocrystal I 1ne
(31%), but that only 39% of the debitage is. On exterior occupation surfaces,4
43% of the tools, but only 47% of the debitage Is cryptocrystal line. This
suggests that there i s more resharponi1ng or manu facture of cryptocrystal I Ine
tools in the bone concentrations than in the other feature types. However,
there are very few chipped stone tools recovered from bone scatters, the
majority of tools being tabular knives, hammerstones, choppers, and util ized

r flakes. It may be that the goal in producing so much cryptocrystal line-
debitage was to produce suitable flakes for immediate use. If the debitage
was from the manufacture or maintenance of more carefully crafted tools, then
these tools were not discarded here. Although the density of tools In bone -*-

concentrations is high, the absolute number is fairly small1 (22). It remains
to be seen whether the patterns outlined here will be borne out by analysis of
additional samples of this type of feature In the project area.

. . .
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Fire- dified Rock Scatters

No scatters of FMR were recorded in Kartar Phase deposits, although

several extensive scatters occurred in the Hudnut component (Table 6-7).
These often occurred within the shallow depressions above the filled-in

housepits.

Bone density is lower than expected (Table 6-1) if butchering was a

primary activity at the Hudnut encampment. Shellfish are, of course,

extremely limIted in number. Only In the density of lithic debitage and

formed tools does this feature type equal Kartar feature types; in the density

of FMR, it far exceeds them. Although the number of tools is limited (12), a

wide variety is present, including a bone point, a graver, and a scraper.

Until this particular feature type can be compared with other Hudnut

feature types from other sites, we cannot say what this variety of tools and

the other attributes mean. Nor can we tell what specific activities these

large scatters represent, other than the dismantling or erosion of rock-f i lled

or rock-lined firepits. Our comparison of densities and assemblage

percentages with Kartar features tells us more about what these FMR scatters

are not than about what they are.

OTHER

Four other feature types were recorded at 45-OK-I1: stains, cultural

strata, an FMR concentration, and lithic concentration. Minor categories of

uncertain significance, they will not be discussed in detail here. These

feature types have greater importance at other project sites and may assume .-.. . -

greater importance here.

REGIONAL COMPARISIONS AND CONCLUDING REMARKS

Sixteen feature types are defined at 45-OK-I1. Around 5,000 years ago,

pit houses were constructed at 45-OK-11. The evidence suggests that three or

more housepits may have been contemporaneous, and the pattern of semipermanent

occupation continued at the site for the next thousand years. The pit house

occupation was fol lowed by an open encampment during the Hudnut Phase. Two

are exclusive to the Hudnut Phase; 14 occur in the Kartar component. Only

exterior firepits are found in both. This dramatic difference in feature

types underscores an equally dramatic shift in site use between 4000 and 3000

years B.P. .cp 3
Aside from a few housepits excavated in the Snake River drainage (Ames et

al. 1981; Brauner 1976), the eleven housepits at 45-OK-1I are the major body

of evidence of semipermanent settlements on the Columbia Plateau dating from

5,000 years ago. The existence of housepits at 45-OK-11, as well as their

material assemblages, which are assigned to the Kartar Phase, must cause
Plateau archaeologists to rethink the artifactual criteria for their phase ."'...

definitions and the prehistoric soclo-economic patterns which produced the
archaeological record. Ames (et al. 1981) and Brauner (1976) have drawn
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conclusions about subsistence activities and the development of semipermanent
settlements which the data recovered at 45-OK-11 call into question. This
problem, touched on here, is discussed more fully in the concluding chapter.-, ,

Ames et al. (1981) document two building episodes at Hatwai during the

period when 45-OK-11 was occupied. House 6, Floor 1 represents the first
phase of building. Dated to 5050±320 B.P., this was a simple pit with 45
degree walls (House Type II). Most of the structure lay under Highway 95 and .
was not exposed. A second phase of building spans the same time as the Kartar
and Hudnut components at 45-OK-11, from 4300 to 3440 B.P. Three or four
houses are dated to this phase of building. House 1 is of House Type I--
subrecTangular with a 2-m wide annular bench. House 2 contains two floors and . .
is a simple pit without a bench, and with walls at 45 degrees--much like House
6 at Hatwai and the housepits at 45-OK-11. Houses 5 and 7, which are simple
pits, also may date to this period. These houses are 70 to 100 cm deep. A
Cascade Phase house at Alpowa (Brauner 1976), dating to 4060±130 B.P., was
circular, about 40 cm deep. Thus, we see that variation in housepit
construction--in depth and shape--is the norm between sites (like Alpowa and
Hatwai) as well as within a single site (like 45-OK-11). We cannot say yet -
what temporal significance, if any, this variation may have. It may be that
later housepits will exhibit less or more variation in these attributes.
However, at this point, we cannot say that the attributes of size or shape are
temporally diagnostic.

In some ways, other than construction details, the housepits at 45-OK-11
are very different from those recorded along the Snake River and these JAR

ditferences will influence interpretations of cultural change on the Columbia
Plateau. For example, Brauner uses the paucity of food bone and the pairing
of hopper-mortar bases and anvils at House 5, 45-AS-82, to suggest a heavy
reliance on stored foods, especially roots and dried meat, during the Cascade
Phase. During the succeeding Tucannon Phase (4000-2000 B.P.), at least Two
houses were constructed at Alpowa, and the site was used more extensively.
The faunal assemblage for both phases was small, indicating "that fresh
protein was a dietary adjunct, not mandatory for winter survival" (Brauner

1976:301). The opposite appears to be true at 45-OK-il where food bone
remains are fairly dense within the housepits themselves, but especially on
exterior activity surfaces and butchering areas (i.e., the bone
concentrations), during this same period.

Ames et al. (1981) also emphasize the importance of root crops,

especially in the Tucannon Phase, indicated by the presence of grinding
implements at hatwai. No shell concentrations and only one large bone feature
were recorded there. Tnis is a marked contrast to the several bone scatters
and shell features recorded at 45-OK-11. Clearly, although the same types of
structural teatures occur at all three sites--housepits, storage (?) pits, anc
firepits--the resource base for tre three communities appears to have been
ve-ry Citterent. Ames anG Brauner may be correct in their emphasis on stored
rooCs and root crops as the major factor in the development and maintenance of

sem permanent vi I lages along The Snake River. During the same Time period,
sirei lar settlements were estabi shed along the Columbia River, presumably by
sim lar processes, Out supportec by a different balance of rescu- es.

...-... .....
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The two cultural components of 45-OK-11 span an Interval from about 5400-
2800 B.P. The earl ier, Kartar Phase, component that contains both housepits
and extensive activity areas, is made up of numerous occupations dated to the
period from 5400-4200 B.P. Seasonal indicators document year-round
activities. The later, Hudnut Phase component, on the other hand, has no .
structured cultural features except for isolated firepits. Three radiocarbon
dates place the component In the period 3900-2800 B.P., while seasonal
indicators document late spring and early to mid-summer activites. The Kartar
and Hudnut Phase designations correlate with the Cascade and Frenchman Springs
Phases on the Middle Columbia River (Nelson 1969) and Cascade and Tucannon
Phases on the Lower Snake River (Leonhardy and Rice 1970).

Housepits in the Kartar Phase component date between 5100-4200 B.P.,
which matches the earliest known occurrence of semi-subterranean dwellings on
the Columbia Plateau (Brauner 1976; Ames et al. 1981). The Kartar Phase
assemblage contains typical Cascade and Cold Springs Side-notched projectile
points, evidence of Levallols-iIke blade production, a varied cobble too)
industry, and an extensive bone tool industry. This corresponds to previously
defined characteristics of the Cascade Phase (cf., Nelson 1969; Leonhardy and
Rice 1970; Bense 1972). However, It also yielded some distinctive elements:
the newly defined Mahkin Shouldered and Nespelem Bar projectlle points and a
sizeable flake tool industry. The presence of these later diagnostics In the
Kartar Phase assemblage may well Indicate that this site assemblage has a
direct transitional relationship to the later Hudnut Phase.

Floral and faunal remains indicate year-round occupations during the
Kartar Phase. Tool assemblages document activities geared to hunting, plant
and shellfish collection, and fishing. Taken together these lines of evidence
show a general ized hunting and gathering exploitative system organized around
a maintained settlement. This reconstruction thus contradicts prior
hypotheses envisioning human societies during the Cascade Phase as composed of
far ranging hunters and gatherers, who travel led across the landscape in small
family units to exploit seasonally recurrent resources (cf., Bense 1972; Rice

1974). At 45-0K-11, a number of related famIlIes were living In a permanent
settlement. The year-round maintenance of this base, together with floral and
faunal evidence that both riverine and upland resources were exploited,
indicate an economic system operating within a defined territory. Therefore,
we must revise previous postulates about the nature of socioeconomic
organization during this period. Further, the transitional character of the

Kartar Phase assemblage suggests that the change from the Kartar Phase to the
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later cultural phase was not rooted in basic shifts in human adaptive
strategy, adthat societies In tetwo periods were historically linked.
This challenges many authors who envision extensive dislocations In the
culItural systems (cf., Browman and Munsei I 1I96v; Nei son ?7969, 1973; Leonhardy .. .-.

* and Rice 1970; Brauner 1976; Ames and Marshall1 1981).
By not Ing af f in it Ies between the Kartar Phase assemblIage and that

currently defined for the Cascade Phase, we do not intend to posit any direct
cultural connections. Rather, we Intend to place the site assemblage in a

* regional context by correlating diagnostic traits within the spatial/temporal
construct of the cultural phase (Willey and Phillips 1958; Leonhardy 1968;
Bicchieri 1975). The site assemblage Is not Identical to those described by
Nelson (1969) or Leonhardy and Rice (1970) for a similar temporal period, nor
is it fully described by these authors In their definitions. Our des ignation,
the Kartar Phase, is meant to signal the unique character of the cultural
sequence In our study area.

Yet, with this said, the 45-OK-11 Kartar Phase artifact assemblage Is
more like the Cascade Phase assemblages than different, and both are distinct
from assemblages marking earlier and later cultural phases. We accept the-
diagnostic indicators that correlate the Kartar Phase assemblage with the

* Cascade Phase, and, in so doing, force revision of prior cultur'al
* reconstructions which advocate unquantifiable shifts in the nature of cultural

adaptation embodied in the definition of a Cascade Phase versus a Tucannon or
* Frenchman Springs Phase. We intend to call Into question interpretations that

rely on trait composition to signal shifts in human adaptive strategy. The -
work at 45-0K-li1 suppl ies additional evidence that whi le def ined trait I sts -~-

* are good temporal indicators, they cannot be used to def ine sociqeconomic
* organization.

.... ...

KARTAR PHASE COWONENT

A total of 164 cultural features were defined for the earlilest component.
ElIeven housepi1ts were exposed, three complIetelIy, e ight part iall Iy. F If teen

*occupat ion sur faces were ident If ied, severalI conta In ing f Irep Its, bone
* concentrations, chipping stations, or miscellaneous pits. Three bone

concentrations were def ined distinct from occupation surfaces, and 17 shellI
concentrations were exposed throughout the site matrix._

Several poorly defined occupation surfaces with diffuse lithic, shell,
and bone scatters represent the initial occupation, at or before 5400 B.P.
Cultural activity occurred on the soft, sandy alluvium laid down just above
glacial drift. At this time, the river level was nearer the site elevation
than now. Alluvium from the mouth of nearby Hudnut Creek and slack water

deposits from lateral accretion of the Columbia River formed the site deposit.
Shortly thereafter, perhaps within as little as two hundred years, housepits .

were constructed on the site. We have abundant evidence--numerous occupation
surfaces and lithic, bone, and shell concentrations--that cultural activity "
increased at this time.
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The site stratigraphy is marked by the overlapping of Innumerable, thin

cultural deposits representing many undefined activity areas. Alluvial
deposition continued and ponded water from the river still occupied sections
of the site near the river channel. Sometime before 4000 B.P., the river
channel began to migrate to the south and Incise deeper. The vegetation = A'
communities were probably very similar to those of today (cf., Dalan 1979;
Leopold and Nickmann 1981), although faunal and floral remains Indicate a

" moister site environment. Yet pol len cores from Goose Lake indicate that the
period before 4000 B.P. was drier than that from 4000 B.P. to the historic
period. It would seem likely, then, that this moister environment was a very

local phenomenon, perhaps tied to a higher river level which resulted In a
higher water table and sloughs standing along the site's margin. The
proximity of the river may also explain the higher proportion of coniferous . -

species in the Kartar Phase assemblage--inhabitants may have col lected
driftwood from the nearby shore for building material and fuel.

From their stratigraphic position and associated radiocarbon dates, we
*infer that no more than three or four of the exposed housepits were occupied

at a time. We can define at least three separate housepit occupations. The
earl iest includes lower Housepit 1 and Housepit 3, and Is perhaps associated
with the Feature 185 and Feature 122 activity surfaces. Housepits 2, 6, 11,
12, and upper Housepit 1, follow shortly thereafter; they are associated with
the occupation surfaces, Features 155, 51, and 141 and the Area 7 bone
scatter. Housepits 4 and 5 appear to have been constructed soon afterward.
Given the distribution of associated radiocarbon dates, and the tight
stratigraphic associations in the Area 5/6 and Area 4 excavation blocks, we
can speculate that these occupations occurred within a short interval--perhaps
100-200 years or less (cf. Figure 2-14). The stratigraphy In block 5/6, where
Housepits 11 and 12 are sandwiched between Lower and Upper Housepits 1, and
the radiocarbon dates from floors and fills span less that 350 years,

certainly would bear out this speculation. The Upper and Lower Houseplt 1

* fills exhibit multiple activity surfaces, indicating continued use of housepit
depressions: the site must have been occupied during this entire period. Of
course, we cannot know if there were housepits during all these occupations,
nor If the nature of the site use and the season of occupation remained the

same; yet the tool, floral, and faunal assemblages are so constant In
character that we suspect that changes in site use amounted to nothing more
than the rearrangement of dwelling locations.

We have noted that the Kartar Phase site economy was broad-based. Large
animal species--especially deer, but also mountain sheep, antelope, elk, and

bison--formed an important part of the occupant's diet. Numerous bone
scatters reveal the effort devoted to the hunting and processing of game. The
most extensive of these is the Area 7 concentration--there, complete carcasses
were butchered and processed for meat, hides, and marrow. Most of the bones
are highly fragmented, presumably crushed for marrow extraction. They lie in

clusters about a Jarge central area which yielded anvils, choppers, hammers,
and a greasy, organically stained matrix. The fragments are chiefly deer or

. .. -... .
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teeth, and bits of skull) also occur.., .
The large size of the bone scatter (>3Wm), the number and variety of

animals present, and the pattern of organized processing, suggest a . ,

cooperative effort, perhaps members of several related famiIles acting as a
specilized task group. The confined nature of the deposit and clear Ok: %

patterning in artifact distribution, which suggest that this activity was a
single event, support this scenario.

The hunting groups would not have needed to range far for these game
species--they may have been taken by the river, In the uplands to the east, or
the escarpments to the west. Winter probably forced the animals down to lower
elevations and so brought them yet nearer to the site, making procurement
easier. Hunters did foray Into the upland forests, as we may Infer from the
grizzly bear and marten elements In the site assemblage. Elements of hares,
ground squirrels, and porcupines preserve evidence of local hunting. Numerous
rodent elements, which, for the most part, lack signs of butchering or

charring, may Indicate that small rodents were consumed; we cannot, however,
rule out natural deposition. Turtles, represented by numerous burned shell
fragments, seem to have been a handy local food source. This varied faunal

* assemblage attests to year-round site activities: deer ages indicate year-
round consumption, antelope were taken In the fall and winter, and marmots in
the spring and turtles in the spring and summer.

The Kartar Phase occupants of 45-OK-11 Intensively exploited river
mussels as well. The occupation surfaces frequently yielded large .

rconcentrations of shell, and the housepits and iving surfaces commonly
exhibit one or more small clusters. When recovered In small concentrations,
the shells are usually unbroken and uncharred. We Infer from this that
mussels were a favorite food--either eaten raw or steamed, since charring is
uncommon. When exposed as middens, however, they are often fragmented,

charred, and mixed with artifacts and bone debris. Apparently, discarded
shellIs were swept out of housep it f loors and cook Ing areas, m ixed w ith other

* refuse, and deposited in the large site dumps. The extensive shell middens
Sining some housep it depressIons caused excavators to specu Ilate that shel l was

deliberately used to line housepit walls, perhaps to shore the soft, sandy
* matrix. However, it Is more likely that the inferred linings are simply

layers of discarded shell. Three facts support this Interpretation: the
presence of well-defined walls behind the shell linings, the routine use of
housepit depressions for trash disposal, and the presence of artifacts ano

bone debris among the shells. This would suggest that the shell was not used
for wall shoring unless we assume that Inhabitants were using eneral trash as
the lining material.

River musse Is are found i n large, dense beds I n reIat uveIy shaIlow, qu et

water. Emphasis on this resource during the Kartar Phase would be in keeping
with our conjecture of a shallow, gradual river margin near the site, perhaps
as part of the system of sloughs postulated earlier. Certainly, large, rich
beds must have been present nearby. Little information on the harvesting of
river mussels Is available, but it seems likely that they would have been----I
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accessible year round. Ethnographic sources state that shellfish supplemented
the diet In the spring when winter supplIes were low and most plant resources
were not yet available (cf., Ray 1932; Nelson 1973). Mussels were an
important supplement at this site during the Kartar Phase, perhaps even a
major part of the diet. Comparable data on the Importance of river mussels In
the diet of Cascade Phase and Windust Phase populations has been obtained from *_

a number of early sites. Rice (1969, 1972) and Leonhardy and Rice (1970)
. conclude that large game hunting and shellfish collecting were the major

aspects of the prehistoric economy at Marmes Rockshelter.
Site inhabitants also practiced fishing. Fish skeletal parts and

diagnostic artifacts, however, are not common in comparison with elements of
terrestrial fauna and artifacts indicative of hunting. Cyprlnidae (suckers
and minnows) elements are twice as common as Salmonidae (salmon, trout and ~
whitefish) elements; the latter, however, do not preserve as well because of
their delicate bone structure. The salmonid vertebrae are more often
fragmented and burned, perhaps Indicating a different manner of preparation
and consumption. In housepits, fi:ii remains are about equally distributed In
fill and wall material. On housepit floors and external living surfaces,
Cyprinidae elements predominate. Other cultural features contained few fish
remains. The small fishing artifact assemblage includes barbed harpoon point
fragments, a composite harpoon valve, a variety of bevel led and unbevel led
bone and antler points, sharpened bone splinters, and several net weights.
The bone points and splinters may not be parts of fishing gear, although they
resemble elements described by Stewart (1977), and do not seem to correspond
to other more common bone tool forms. Clearly, fish were taken and consumed,
but their importance in the diet is difficult to ascertain.

The greater proportion of minnows and suckers than salmonid remains in
the faunal assemblage indicates fishing In the shallows of the river, possibly
with hook and line, but more likely by netting and spearing. This may well 
have been an individual activity, requiring little, if any, group cooperation.
If salmon had been taken in the large numbers described for aboriginal
populations historically, and documented prehistorically (Cressman 1960), we
should expect more evidence In the faunal and artifact assemblages. Of
course, we must temper this expectation, taking Into account the effects of
different methods of food preparation as well as the probability of poor
preservation for salmonids. If salmon were filleted and dried prior to '-
consumption, the likelihood of preservation of skeletal parts would be further
Increased. Also, if seasonal salmon runs were better exploited elsewhere
along the river, it would be likely that the faunal and artifact assemblages
at 45-OK-I1 would not reflect the actual Investment of labor and the
importance of salmon in the diet. We may conclude only that fishing was not a
primary activity at the site, although Its Importance may be underestimated. TSP (4

1he Kartar Phase occupants of the site also exploited a wide range of
plant species for food, fuel, and material for dwellings and artifacts. The
botanical assemblage is composed of edible and non-edible species: by weight,
83% conifer, 6% hardwood, 2% edible material, and 9% herbaceous material. The
conifers include yellow pine, ponderosa pine, Douglas fir, and larch. All of

. o* .•...• ..



284 k%

%
these species, with the exception of ponderosa pine, which occurs as isolated

stands at lower elevations, are now found in the uplands flanking the site to

the east. Their occurrence at the site could Indicate these species were

growing at lower elevations before 4000 B.P. or that site inhabitants may have

transported them down to their settlement. It seems most likely, however, '."""_

that the river was carrying driftwood from higher elevations upriver, and that

the site inhabitants were scavenging it. " -

Of the hardwoods, bitterbrush is the most prevalent. Recovered edible

materials include three charred goosefoot seeds, a single serviceberry seed, "..

and charred lomatium tissue. Among the recovered herbaceous materials are rye

grass stems and leaves and an unidentified fiber thread. The fruit seeds and

charred lomatium tissue were recovered from the floor of Upper Housepit 1, -

grass stems and leaves from the Upper Housepit 1. The botanical seasonal -.
- indicators, e.g., various grass florets, lomatlum tissue, and a wild

strawberry seed, indicate activities in the late spring to early summer.

We cannot readily assess the importance of plants in the site economy. A

lack of caches or identified storage features, and comparatively few tool

types related to plant processing may indicate that plant collection was less

emphasized than hunting. On the other hand, mortars, hopper mortar bases, and

pestles from housepit floors, external living surfaces, and general site fill,

do indicate that plants were processed and consumed at the site. Plants may

indeed have provided a significant part of the Inhabitants diet: plant

processing tools need not be as numerous as those used for hunting and

processing of game, since ground stune tools do not wear out as quickly as

the edged tools used for butchering. --

Activity patterning on the site Is marked by a high degree of

consistency. Plots of the location of tools and wear types and floral and

faunal remains indicate that a similar range of activities occurred on
- housepit floors, external living surfaces, and throughout the general

component fill. Housepit floors and external activity surfaces were the scene

of butchering, food preparation, cooking, tool repair and manufacture.
. According to seasonal indicators, they were used throughout the year. This

year-round use of housepits contradicts prior postulates linking housepits

exclusively with "winter villages" (cf. Daugherty 1962, 1973; Nelson 1969,
1973). Chopping and pounding tools occur frequently on housepit floors in

association with faunal remains, indicating that primary butchering was done "-

within the dwellings as well as on the external living surfaces, perhaps as a

consequence of inclement weather. Yet the artifact density is less on the

housepit floors than on the external surfaces and in the component fill:

although the same range of activities probably occurred In the dwellings, it

seems likely that most activity took place outside the dwellings whenever this

was feasible. The relative cleanliness of house floors at 45-OK-11 is unusual

when compared to Hudnut Phase and Coyote Creek Phase housepit floors in the
Rufus Woods Lake project area (Sammons-Lohse 1984), and the single comparable

house floor exposed by Brauner (1976) at Alpowai. The 45-OK-11 dwellings were

. either not used as Intensively or were regularly cleaned or carefu ly

collected upon abandonment. All three scenarios probably apply.

.- --2t .
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The scarcity of storage pits and structural features other than firepits '. '

.- on housepit floors also Indicates that considerable activity was focused
outside of dwellings. Few housepits contained pits of any kind; Lower ."

Housepit 1, which contained seven pits and two firepits, Is an exception. .

When present, internal pits are Indistinct or unremarkable. Commonly, they
contain a few broken or charred bones, some chipping detritus or flake tools, w.A ......

and variable quantities of shell. We cannot be sure whether identified pits _

functioned as storage or waste pits, or both. None contained material which
we can assume was stored. The pits certainly represent activity foci, where

processed foodstuffs could be stored or where debris might be dumped. If
housepits were the favored locations for activities, particularly In the

winter months, we would have expected more storage and waste pits in house

floors. That pits occur Infrequently on house floors, and are about equally .

distributed inside and outside of the dwellings, seems to Indicate that
activities took place outside of the housepits whenever possible.

We may have evidence of more than one kind of dwellIng at 45-OK-11.
While housepits are easily recognized, shallow, mat or brush-covered surface

structures would not leave such conspicuous traces. It could be that some of
the activity foci outside the housepits represent such structures.
Admittedly, the evidence is meager: external activity surfaces with firepits,
miscellaneous pits, and well defined bowl-shaped living floors with a variety
of tool and faunal element clusters (e.g., Occupation Surfaces A and B).
Faunal seasonal indicators place use In all seasons of the year, just as in
the housepits. Such structures could house fam ilIes in the warmer months when ___

the semi-subterranean dwellings would have been unnecessary or uncomfortable.

They may have been used on clear days in the colder months, with a windbreak
or ramada-like roof; or, possibly, they represent the same household unit as
the housepit, were used for identical activities, but were constructed
differently. We can only be sure that these floors closely resemble the
housepit floors, and exhibit evidence of the same range of economic tasks
undertaken throughout the year. If these living floors do represent

dwellings, their associated pits in conjunction with those from the defined
housepit floors, represent a pattern of enclosed activity foci more like that
which we might have expected, particularly in the winter months.

We have no clear indications of the social composition--number and
relationship--of dwelling inhabitants. The internal arrangement of structural I. I- :

features may provide cluse to group composition, particularly as these suggest
the distribution of tasks and the organization of labor. Brauner (1976), for
instance, argues that we can extrapolate from the number, kind, and
arrangement of floor features the size and composition of the dwelling group.
At Alpowai, he found a recurrent pattern of paired firepits, milling stones,

and discrete activity clusters on housepit floors which led him to conclude O "
that at least two related families shared the same structure. The pattern at

45-OK-11 is far less distinct, however, and lacks the significant pairing of " .,.•*.""--

cultural features. The firepits are usually unprepared shallow basins, with
or without fire-modified rock, often seen only as charcoal-stained areas of ..... .-.

oxidized sand on the housepit floor. Most floors have several of these burned
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areas distributed randomly over the living area, suggesting shifting locations
for the firepits and a flexible organization of the interior living space. . .

Artifact patterning does suggest that firepits were the primary focus of
activity. In at least one housepit, a storage or waste pit was dug

immediately adjacent to the firepit. In most, milling stones and anvils, and.I..

discrete clusters of artifacts occur around a centrally located hearth. Inthose dwellings with entryways (Lower Housepit 1, Upper HousepIt 1), activity

areas cluster quite near the entrance as well as around the firepIt, probably

to take advantage of the ilght and warmth flooding the doorway.
Several housepits (Upper Housepit 1, Lower Housepit 1, Housepit 4)

exhibit redundant activity patterns, evidence of either consistent use over a
very short period of time or complementary activities reflecting shared tasks
by cooperating Individuals. For example, the thick floor of upper Housepit 1 L

shows recurrent, overlapping distributions of small butchering and hide

processing tools as well as debitage from tool manufacture, indicative of
reuse of a single surface. Lower Housepit 1, on the other hand, has a clearly

defined plant processing area with two hopper mortar bases, which Is perhaps
evidence of two cooperating individuals. If we take these patterns as
indicative of cooperation rather than task separation or simple reuse, we
might, given the large size of the dwellings, speculate that we have evidence

or two or more women and providing males in each structure (cf., Brauner %
1976). Such an inference is tenuous at best, however, and we must relate the
meager evidence we have to some more realistic estimate of population size and
social organization.

We can estimate population size given the relative floor area of the
housepits and the number that may have been contemporaneous. The dwellings
are large, ranging from about 36 m2 (estimate for Housepits 3 and 6) to about

144 m2 (upper Housepit 1), with an average of about 75 m2 (11 housepits with
reasonable estimates of floor area). This size of dwelling could easily have "' :
accomodated a large extended family or two related families, perhaps on the
order of two or three providing males, an equal number of women providers, and

two to four dependent children. This would give us a household of eight to
ten individuals. Assuming a minimum of three to four contemporaneous
households we can conclude that site occupation comprised 30 to perhaps 50
individuals. This Is the commonly estimated size of the minimum band, an
organization of related households of sufficient size to ensure group survivalE.

(cf., Egan 1969; Helm 1969; Steward 1969). Ray (1932), based on Informants' %

testimony, estimates that three dwellings would house 8-10 families or 40-50
people, at an average of 13-16 people per house. This seems well in line with
our estimate derived from general ethnographic studies.

The assumptions used to arrive at these estimates may, of course, be

criticized: the space required per person in a dwelling; the interpretation of
static activity patterns as reliable indications of prehistoric socioeconomic
organization; the segregation of certain tasks by sex; and the assessment of

duplicative activity patterns as indicative of task organization, among
others. Nonetheless, it seems very likely that at least one occupation during
the Kartar Phase involved three to five related households. Our postulation

................................................................*,%*
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of a minimum band organization should not be startl Ing, since this Is argued

to be the basic, necessary organizational minimum for group survival (cf., -. . ,- "

Bicchierl 1965, 1969). What is remarkable is that we have at 45-0K-11
evidence of that population aggregate In the form of a year-round settlement -.--.

in the period from about 5400-4200 B.P., with diagnostics characteristic of
the defined Cascade Phase. This finding calls into question previous culture- . -,

historical reconstructions which posit that "winter villages" or semipermanent
population aggregates of band-size arose only after 4000 B.P. on the Columbia I
Plateau in response to technological innovations geared to the enhanced

exploitation of previously untapped resources (cf., Nelson 1969, 1973;

Leonhardy and Rice 1970; Rice 1974; Ames and Marshal 1 1981; Ames et al. 1981).

In summary, the Kartar Phase occupation at 45-OK-11 Is postulated to have

been in the form of a settlement of cooperating households, probably the size .

of a small band. Site activity may well have been year-round, but it Is quite

probable that settlement size fluctuated as task groups travelled out to

exploit seasonal resources. Dwellings were large, perhaps indicative of

households comprising extended families or related families. Cooperation .*. *

between households seems to be expressed in the extensive butchering areas and

the consistent patterning evident in the placement and organization of

external activity surfaces and trash disposal areas.

HUDNUT PHASE COMPONENT

After 4000 B.P., the site was used only as a seasonal campsite. This

major change is accompanied by marked shifts in diagnostic artifact types and
slight changes In the composition of associated floral and faunal assemblages.

A wide range of small flake tools partially replace large cobble tools, and

the intensity of use in the later component diminishes greatly. However,

there Is an equally marked similarity in the kinds and uses of tools In both

cultural components. No marked change in the range of subsistence activities
took place. A proportional shift In the distribution of specific floral and

faunal species, from indicators of mesic to xeric local environment, seems
likely tied to a gradual change in the local character and location of the

river channel.

The features of this component are limited to large scatters of fire-

modified rock and general debris, and numerous ill-defined firepits.

Housepits, miscellaneous pits, and extensive bone or shell concentrations are

lacking. The density of material in these features Is quite low compared to

those of the Kartar Phase component. Cultural features correlate with high

density areas of fire-modified rock, which in turn, roughly correlate with the

Kartar Phase housepit depressions. Three radiocarbon dates place occupation

between ca. 3900-2800 B.P. Stratigraphic position In the excavated housepit

blocks, coupled with this early beginning date, shows that very little time
passed between the Initial Hudnut Phase occupations and the latest Kartar ...--.

Phase assemblages, perhaps as little as 150-200 years. The shift In site use . :*.

and some associated diagnostic artifacts is therefore even more remarkable.

*..°*... .
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Botanical and faunal assemblages are markedly different from the earlier

component. Most plant and animal species taken by site inhabitants during the
Hudnut Phase closely approximate those found in the lower Kartar Phase
assemblage; what varies is the relative proportion of species present. The

botanical assemblage contains far less coniferous wood and a correspondingly
greater proportion of hardwoods, and has the notable addition of sagebrush.
This may indicate a shift toward a drier local environment. The prevalence of

small, xeric-adapted species in the faunal assemblage bears this out.
Inhabitants In this later period were taking the same broad range of species,

but In far lower numbers. The frequency of river mussel shell also drops off
dramatically. This may indicate a shift in the river channel and the
composiTion ot the shell beds, a shift In site use, or a lack of emphasis on
the mussels if they remained available.

The composition of the tool assemblage suggests that the site economy

during this time was basically similar to that observed for the Kartar Phase
component. Most tools are simple utilized and retouched flakes, indicative of
hunting and butchering activities. A wide variety of formed tools represent
the hunting, butchering and processing of game. Pestles and Mauls Indicate
that plants were gathered and processed. The Hudnut Phase assemblage,
however, contains far fewer cobble tool forms than the lower Kartar Phase
assemblage. It also lacks the variety of cobble tool forms as wellI as the
perplexing overlapping wear patterns of the Kartar Phase specimens. Clearly,
cobble tools played a more restricted role in the economy of the Hudnut Phase
component. This difference along with the distinctive projectile points, and
the lack of a prismatic blade technology, draw the clearest division in
artifact assemblages between the two cultural components. The style of tool
forms is thus different, although their implied functions are quite similar to
Those of the Kartar Phase.

Floral and faunal indicators suggest that 45-OK-11 was the scene of
spring and early-mid summer activity during the Hudnut Phase. The cultural
features--small firepits and ubiquitous scatters of fire-modified rock and
light concentrations of artifacts and faunal debris--indicate occupations
consisting of small groups. They probably visited the site for short periods
in The spring and summer to exploit seasonally available plant and animal
resources. Hunting remained a major emphasis. Likewise, river mussels were

collected and consumed. Barbed harpoon fragments, and antler and bone points
associated with salmonid and cyprinid vertebrae, are evidence of fishing. We

cannot gauge the importance of plants in the site economy, except to note that
diagnostic tools and economic plant remains are present.

SIGNIFICANCE OF KARTAR AND HUDNUT PHASE CONTRASTS

The shift in site use at about 4200-3800 B.P. does not seem to reflect

any significant change in the basic prehistoric adaptive system. Although use
of the site proper did change from a permanent settlement to a short-term camp
site, about the same range of faunal and floral resources were being taken,
and generally comparable tool assemblages were being used in similar tasks

Ir
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that formed the site economy. In both components, deer, mountain sheep,
antelope, and a variety of smal ler game were exploited; river mussels and f ish
were common elements of the diet; and pestles and mauls evidence use of plant
species. Proportional shift in faunal and f loral species, seem to indicate a
drier site environment after 3800 B.P., most I kely tied to movement of the
river channel away from the site and a dropping of the water table. Although
this may be a reason for the marked shift in site use, it does not seem to
have dramatically affected the resource spectrum available at the site. The
Hudnut Phase economy is similar to that of the Kartar Phase In all respects
except for the timing, duration, and organization of economic activity at the
site. The season of the year is simply more restricted and the size of the
population much reduced. The tasks carried out and the species exploited are
identical in both cultural components.4

Based on the above, and characteristics of the contemporary sites in the
project area, we suggest that the change in site use does not represent a
substantial change in cultural adaptive strategy. Large housepit settlements
during the Hudnut Phase (Miss 1984c; Jaehnig 1984a; Lohse 1984c) reveal
socioeconomic organization virtually identical to that described for the
Kartar Phase settlIement at 45-OK-1i1. DweI Ings were constructed and ~.L
maintained at year-round settlements and inhabitants exploited a broad range
of f aunalI and flIoralI resources, w ith an emphas is on hunt ing of l arge game
species, supplemented by shellfish and plant collection. Three Hudnut Phase
settlements (45-OK-258, 45-OK-250, 45-0K-4) are located just upstream from 45-
0K-il, within three miles of that site (Figure 1-2). In fact, 45-OK-258 lies
less than one mile from the mouth of Hopkins Canyon. Their close proximity
and similiar adaptive contexts argue for little change in the attractiveness
of this stretch of the Columbia River for overwintering, embodied in the
distribution of resources adequate for establishment of permanent settlements.
Distinctive artifact distributions change over time, but the basic character S

of the adaptive system does not.
Viewed within wider context, the shift in site use at 45-OK-li1 does not

indicate change of any magnitude in the way that people organized themselves--
to exploit their environment. Rather, different locations were chosen as the
site of related activities over time. The shift In the use of site 45-OK-1i
may enable us to infer why specific sites were selected for certain kinds of
activity. In this instance, the migration of the river channel, and

accompanying changes in the water table or the distribution of specific -

resources (e.g., a poss iblIe decli1ne I n the ri1chness or accessi1bl1i ty of mussel
beds or driftwood accumulation), may have prompted selection of a new
settlement site. Repeated use of the site surface for short-term camp sites
i nd icates that 45-OK-1I st Ill attracted human habi1tation dur Ing the Hudnut..-
Phase. However, it was no longer the site of the permanent settlement which -. ..
housed the winter population aggregate.

7I
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IIPLICATIONS FOR PLATEAU PREHISTORY

Throughout the report we have compared assemblages from 45-OK-11 to other

Plateau occupations of similar age, focusing on diagnostic artifact

categories, technology, and feature types. In this section, we go beyond

comparison of specific traits, and consider the broader interpretations

developed in the first section of this chapter. We compare the economic base

and social organization of the group of people who occupied 45-OK-11 with .

similar interpretations made for other sites, and with general schema of

cultural development presented in the Plateau archaeological literature.
We focus on two issues: regional variation in cultural adaptive

strategies prior to 4000 B.P., and the development of semisedentism. We

argue, In relationship to both of these topics, that trait lists are of

limited utility in comparing sites and Interpreting adaptive strategies and

that theoretical postulates about cultural adaptation must be developed before
we can adequately explain cultural change on the Columbia Plateau.

REGIONAL VARIATION IN ADAPTIVE SYSTEMS PRIOR TO 4000 B.P.

Site 45-OK-11 contains evidence that a centrally-based, generalized

hunting and gathering economy existed In the area from about 5400 B.P. to 4200

B.P. The presence of Cascade and Cold Springs Side-notched projectile points,
a prismatic blade technology, an intensive cobble tool industry, and a well-

developed bone tool industry correlate our Kartar Phase assemblage with the

Cascade Phase defined for the lower Snake River regions. We have documented a
year-round settlement that is of microband size at least seasonally (perhaps

during the winter months only). This settlement had housepits, and presents

evidence of an economic emphasis on the hunting of large ungulates (deer, elk,

mountain sheep, antelope) and the gathering of shellfish. We do not know when

this pattern was established, but we can infer that it was in existence before

5000 B.P.
Evidence of semisedentary settlement at this early date challenges

previous cultural reconstructions outlining the nature of human adaptive " -

systems on the Columbia Plateau prior to 5000-4000 B.P. We can no longer

assume that all assemblages with diagnostic Cascade phase traits indicate a

society of nomadic, dispersed family bands of hunters and gatherers who

wandered throughout the year, exploiting a very broad territory. This sort of

adaptive pattern has been postulated for the Lower Snake River region between

5000 and 4000 B.P. (Nelson 1969; Leonhardy and Rice 1970; Bense 1972).
The Kartar Phase settlement at 45-OK-11 probably was made up of a number

of cooperating households which shared a defined exploitative territory

encompassing the river, its banks, uplands and plateaus. From this location, .

the band could maintain itself over much, if not all, of the year. Thus, the
material traits shared with Lower Snake sites do not necessarily represent

similar adaptive strategies. Rather, prehistoric economic strategy was

predicated on particular resource arrays in specific environments; and .: 1

adaptive strategies varied according to the resources available.

.............................................ft... ... ... .. ...-. :..
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DEVELOPMENT OF SEMISEDENTISM .

We interpret the Kartar Phase settlement pattern, of which the 45-OK-11
occupation is a part, as semisedentary rather than sedentary. Even though
floral and faunal evidence points to activity in all seasons at 45-OK-11, the

site probably was not the year-round locus of the population. It is likely
that the largest number of households dwelled there only during the winter
months and that the settlement was maintained throughout the rest of the year
by a small resident population or by seasonal task groups that used the site
as a central base. After winter passed, households or task groups may have
dispersed to exploit seasonally recurrent resources. The winter site thus
served as the year-round focus for the band even while its members were
dispersed much of the year to hunt and gather seasonal foods.

The development of semisedentism has long been a topic of interest to
Plateau archaeologists. Housepit settlements have commonly been equated with
a semisedentary settlement pattern, as in the "ethnographic pattern" (Swanson
1962), the "Plateau pattern" (Warren 1968), or the "winter village pattern"
(Nelson 1969, 1973). Housepits were assumed to be a recent phenomenon on the
Plateau, no more more than 3,000 years old. However, recent reports by -.

Donahue (1975), Brauner (1976), Helmer (1977), and Ames, et al. (1981)
describe housepits dating from ca. 5000-4000 B.P. Earlier researchers (cf.

Daugherty 1962, 1973; Swanson 1962; Browman and Munsell 1969; Nelson 1969,
1973; Leonhardy and Rice 1970; Rice 1974) had speculated that this adaptive
pattern had its origins in the development of an efficient fishing technology -
that made full use of the salmon runs on the Columbia River and its

tributaries. Researchers have also postulated that the development of
semisedentary settlement was the result of intensive exploitation of kouse and
camas root crops, perhaps coupled with an emphasis on utllization of the rich
salmon resource (cf. Browman and Munseli 1969; Leonhardy and Rice 1970; Rice
1974; Ames et al. 1981; Ames and Marshall 1981).

More recently, Schalk et al. (1983) have cautioned researchers that
evidence to date does not show intensive economic specialization during any
period of Plateau prehistory. In addition, they argue that there Is no reason
to suppose that exploitation of any particular resource, no matter how
productive, led to the development of semisedentary settlements. Schalk, et
al. (1983:31-32) argue:

The emergence of semisedentism in the Plateau is marked by a

number of approximately contemporaneous and seemingly correlated
changes in the organization of subsistence and settlement.
Associated with the increased degree of sedentism, there appears

to be a general shift from winter hunting to food storage as the
primary over-wintering strategy. A consequence of this shift is

that storeable resources, in this case fish and plants, contribute
a significantly greater proportion of the total diet; winter
hunting assumes a supplementary role in subsistence. Locations of
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winter settlement become the focal points in a settlement system
that is much more centralized and hierarchical due to a general
-hift from residential mobility to logistic mobility as the
primary means for linking consumers with food resources (Binford

1980). In other words, resource exploitation involves a greater
degree of resource transport by specialized task groups rather
than actual movements of an entire local group to the procurement

sites.
To Schalk and others, the first appearance of semisedentism represents a
quantum change In the organization of settlement and subsistence. They argue
that food storage prompted the transition to semisedentary land use, and that

this was the first major recognizable evolutionary change in adaptation on the L- .
Plateau.. .

We hold a more conservative position: semisedentary settlement evolved on
the Plateau as a response to a number of factors, varying in relative
importance from region to region. Food storage, though an important element
of 1he adaptive system, was not necessarily more important than the winter
hunting of ungulates. Semisedentary settlements did not necessarily result -

from technological innovations or discoveries of new and immensely productive
resources. Rather, small changes in the logistical organization of the
adaptive system were sufficient to allow semisedentary settlement.

While storage is one means by which hunter-gatherers ensure a regular

food supply, the same effect can be achieved by placing settlements to take
advantage of predictable resource distributions. The movement of human
adaptive units to selected spots on the landscape, the 'positioning strategy'

of Binford (1980) is a functional correlate of, and a precondition of, efforts
to store food. In at least some areas of the Columbia Plateau, during some
Time periods, a positioning strategy was an effective strategy for
overwintering. By placing winter settlements in optimal locations that

commanded access to a variety of recurring seasonal and permanent resources,
a stable resource base was achieved, even during the critical winter months.

On the Columbia Plateau, one optimum situation for settlements was along
the river floodplain, in locations protected from weather, with sunny exposure
during the winter months, and with access to ungulate populations, shellfish
beds, and non-anadromous fish. Storage, with or without specialized
techniques, was probably used to husband root and plant crops harvested in the
spring, fish taken in summer and fall, and the necessary materials for
manufacture and maintenance of tools and clothing over the winter months.
These resources were necessary only to the degree that they supplemented or
were supplemented by seasonally available resources like game and shellfish.
No resource was of preeminent Importance. At other locations on the Columbia
Plateau, resource configurations may have prompted greater or lesser reliance -i .
on any single resource or resource set.

We view both permanency of settlement and food storage on a continuum
ranging from high mobility without food storage to permanent settlements with
an absolute dependence on storage. In Binford's (1980) terms, an analytic
framework may be conceptualized wherein human adaptive systems vary along a

V --- A
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range from those that are highly mobile In order to ensure resource fit to

those that rely on the intensification of logistical organization to develop

tight controls over restricted resource distributions. Hunters thus fall at
one end of the continuum, farmers at the other. Using such a continuum as a

"" reference, site 45-OK-I1 represents a semisedentary settlement whose

Inhabitants manipulated an array of resources, perhaps with a special emphasis

on one or more productive, or predictable, resources. A little further along . .
the continuum would be semisedentary settlements with a marked dependence on

stored food for survival in times of stress, I.e., the ethnographic "winter

village pattern." We do not see a quantum change In the organization of

settlement and subsistence between these two adaptive strategies, nor do we
believe this signals a major evolutionary change, as do Schalk, et al. (1983). _._r_

We would argue that increased emphasis on storage, expressed in the . ,.4
development of formal storage structures, signals an adaptive system under

stress. Such stress may be caused by the system outstripping Its resource

base through Increasing population density and/or by resource fluctuation due
to environmental factors. Storage structures may Indicate that space for
expansion is limited and that resources are being strained. Indeed,

establishment of large, permanent settlements, whose size and locations are
made possible by increased food storage, shows that the adaptive system is
maintaining larger numbers of people on a finite set of resources. As
technology and social organization change to support an increasing population
with less movement, the adaptive system becomes more specialized and thus has

an increased potential for wide oscillation of system parameters in response

to stress.

INTERPRETIVE APPROACHES

Interpretive archaeological work on the prehistory of the Columbia
Plateau is characterized by a heavy reliance on trait lists. Traits
constitute the ordering of phenomena, and as such provide the foundation on
which archaeologists can build explanations. It must, however, be kept In

mind That they are purely descriptive categories, and no amount of careful or

insightful correlation can elevate traits to the role of explanation.
Archaeologists cannot indiscriminately seize upon diagnostic cultural traits
to explain cultural change. We must, instead, recognize different kinds of

cultural traits, and interpret these only within their defined context.
Traits with discrete temporal distributions should be used to establish the

chronological scale. Traits presumed to mark functional differences in
artifact use patterns should be used to define temporal-spatial differences in
prehistoric economies. Still other traits must be defined that reflect the

socioeconomic organization of prehistoric human groups. The analysis of trait 4) 46
distributions acquires meaning only when related to explicit postulates
describing the behavior of human adaptive systems.

We cannot explain the development of semisedentary IvIng on the Columbia

Plateau by defining correlations of undifferentiated traits over time. At
worst, this leads us to link observed traits to perceived environmental

-, ., . , -• , -o - , . .. .• .................................-......-... . .]] " i]"] ]]]i:]] ']]"-
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changes, and hold this correlation somehow accountable for cultural changes.

At best, we consider traits Indicative of increasing levels of social or o-?

adaptive control. Neither approach is satisfactory. They do not result in -
explanations of the interrelationship of cultural systems and their
environments and, thus, cannot consistently relate variable patterns in the ..

archaeological record. To do this we must develop an interpretive model based _____-

on known human behavior at a broad conceptual level. We can ther place N i
individual adaptive patterns into a larger regional perspective tiat allows us
to explore questions of variability and cultural change In this rogional
context.

In describing band-level hunter-gatherer adaptive systems, variables

to be considered include: (1) the size of the population, (2) the resource
nexus available to them, and (3) and other more specific environmental and ,
cultural vectors that channel and direct the specific form the system takes.
Measurement of these variables will be relative, conveyed as a range between
two unreachable end points.

A basic assumption concerning population size Is that human groups do not
exist in population aggregate sizes smaller than that necessary for 3'.'.

biocultural viability. This aggregate Is commonly called the microband or
minimum band (Bichieri 1969, Eggan 1969, Helm 1969). This does not Imply that
related families are joined throughout the year or even in a given season,
only that they have the opportunity for close Interaction. Households may be
the basic units of production (Sahl ins 1972), but the larger grouping--the

band--ensures survival. This system of Interaction defines, and Is bounded
by, Its territory, an area exploited by related families and held by the band.
In this sense, The band assumes a reality separate from its constituent

families; its membership characteristically flexible and its territorial

boundaries permeable.
The resource nexus (Silverbauer 1981) is the combination of resources

necessary to ensure the survival of the band. Band level hunting and

gathering societies do not manipulate the productivity of their environments - -'; -

so much as they are dependent on the availability of plant, animal, ana other
resources. Their settlements, therefore, are limited to areas where resources

occur in sufficient quantity and quality to ensure group survival. Physical
parameters define a range of potential locations for human activity and I lmit . .-. .

the size of the population aggregate (cf. Bicchierl 1969, proposed band-level .

classification). The natural environment Is seen to range from restricted to
permissive. Flexibility in the the human adaptive system is directly related
to the latitude permitted by the resource distribution.

Research questions related to this variable have to do with the reason

for site selection, and the range and relative Importance of exploited
resources documented in the archaeological record. General climatic and .O _._

edaphic factors as reflected in major vegetation communities and local plant
associations influence the necessary elements of the resource nexus. On the

Columbia Plateau, and its regional and local subdivisions, these elements
differ markedly.
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The identification of vectors creates the multidimensional space
essential for the description of behavior of human adaptive systems.
Variation in the magnitude and direction of the force applied influences the
magnitude and direction of cultural change. Analysis can measure the
magnitude and direction of vectors and of cultural change. We describe

b, -0U , - N

probable reactions of the adaptive system by isolating and measuring the
vectors that form the interrelationship between human society and its physical

* or cultural environment. One measure of the cultural system Is the degree of
population aggregation, measured as the population density/carrying capacity.
Another Is increasing permanency In settlement occupation. Vectors include
elements defined for the resource nexus: need for water, dependence on wood
for fuel and dwelling construction, use and maintenance of sufficient the
resources to ensure survival, and adequate space for adjustment of population' -
density/carrying capacity. These vectors and related variables of logistical

Sorganization and technology Influence the form of the adaptive system. he
We assume that systems are basical Ity conservat I ive. When one or more

. vectors are strong enough to cause significant adjustments In the system, . . .'." .
human societies will first attempt to adjust population density or carrying
capacity by movement, resulting In either movement of the entire group or
splitting of the original population Into smaller groups. This simple, direct
adjustment requires a low regional population density and open space for
expansion or the formation of new band territories, If the population density
of a region Is already high, making territorial expansion difficult or
impossible without open competition and conflict, we postulate that changes of
increasing magnitude will be made In logistical organization, perhaps

concurrent with innovations in technology.
ognChanges in the adaptive system are not linear. However, thresholds of
population density or resource specialization are reached from which adaptive
systems, by virtue of their conservatism, wiln fInd It difficult to return to
the simpler, more generalized system state. Once across a threshold, systems
will manipulate selected variables rather than suffer a major disruption.
This can be seen In the archaeological record of the Columbia Plateau where
researchers have recognized a general trend toward increasing population
density coupled with Increasing dependence on certain productive resources,
and increasing storage of food.

Only by using a general Interpretive model ike the one above can we
explain the probable processes of adaptation. It is not enough to discover
the earliest occurrence of a trait such as a housepit. We must assign

housepits a value established in terms of the behavioral postulates outlined
above. In this sense, permanent settlement with a number of contemporaneous
large housepits, Intensified food storage, and resource specialization, are
traits that def ine a point on human society's adaptive continuum. They are 4
evidence of increas i ng sedentsism based on h fIlgher popuIat ion densrIty I I-nked
with enhanced productivity and food storage.

r ... ..
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CONCLUSIONS
-....-..- ;.-.'

The size and permanency of the 45-OK-11 settlement points to a band . -

organization, perhaps on the order of Bicchieri's (1969) cohesive band, where
households are consistently united at the level of the minimum band and

exhibit little variation in size. Since this organization exists by 5000 to

4000 B.P., there is every reason to suspect it occurred at yet an earl ier time A
on the Columbia Plateau. From our perspective, then, the transition from .
highly mobile bands of hunters and gatherers took place prior to the late

Kartar Phase, at least in our project area. We need not postulate a change in
the basic social organization or economic strategy. Resource
manipulation/conservation led to more intense exploitation of sets of _

resources selected because they possessed some measure of relative

productivity and so enhanced processes already guiding a semisedentary life
style. This assumes, then, that a basic, generalized, centrally-based
adaptive system, with or without housep its, existed on the Plateau throughout
the known span of human occupation.

According to the framework presented here, 45-0K-11, an example of a

semisedentary, band-sized settlement, represents on point on the continuum of
Increasingly sedentary settlement. As we have no evidence of specialized
exploitation of root crops or fish, nor of a heavy dependence on storage, it
is a precursor of the winter village pattern described ethnographically. -".

Positioning, careful scheduling, and perhaps some storage provided the level
of security necessary for group survival. Year-round use of the site
indicates a comfortable fit between carrying capacity, population density, and ?

territory size. A river-focused resource nexus supported semi-permanent .
settlement. Permanent and seasonal resources were available sufficiently ,

close to the river to facilitate easy access by small groups during the
appropriate seasons, or by larger groups, if cooperation was needed. -'-''-

The evidence from 45-0K-11 suggests a new approach to explaining
the development of semIsedentary settlement on the Columbia Plateau.
Researchers have tried to identify the single variable that gave rise to the

"winter village pattern." As evidence of this single variable, they most
often cite a basic change in economic strategy or a technological innovation:
new emphasis on fishing, or intensive exploitation of root crops, or the

development of adequate storage techniques. These Inferences are not wrong
for any given historical sequence of events in any specific area. However,
because they do not focus on the entire adaptive system, they prove inadequate
as a means of interpreting Columbia Plateau prehistory. Further, we have no
reasonable way of measuring their significance in the archaeological record. -

All too often, these interpretations are based on the primacy of a given -

resource and the representativeness of a single, unqualified sample from one 4
site or a limited number of sites. We argue that it is more valuable to -

recognize the basic logistical nature of the general human adaptive system,

and to assess the relationship between Individual site economies and specific

environments.

. . .* , -
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We have argued that the manipulation of cultural traits to detect

cultural change results in Inferences of limited significance. We must

* instead enlarge the scope of our analyses, and think In terms of adaptive

systems, and the three sets of variables which we have defined, I f we do so,
* we can guide future research to the collection and analysis of data that can

increase our understanding of processes of adaptation to the varied .'

environments of the Columbia Plateau.
More work i s needed to plIace the Kartar Phase settlIement at 45-OK-li IIn

regional perspective. At this time, we can conclude that existing cultural

reconstructions on the Plateau do not adequately explain this early

semipermanent settlement. We hope that the hypotheses and conclusions we have

advanced will stimulate renewed discussion on the evolution of the winter

village pattern on the Columbia Plateau.
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APPEND)IX A:

RAD IOCARBON DATE SAMPLES

Tabie A-1. Radiocarbon date samples, 45-OK-li.

Ibedi ocerbon

Lob UntAge Dendrocorrected

Tx-M59 11 - 54N02E 50A - aeicoaL/2.8 3337+520 3557+53

Ftotation sampt es from leveL 50 ctose to radiocarbon aMPLe contains bitterbruah IPurshi~
tridentsts), yeLtow pins. DougLas fir [Psudotsun e nzjili), Juniper rJunloparu

80rum~n) and Larch ILmri ). No diseturbance.

TX-3059 22 V 125 24N67E 80 - ChaereaL2.2 3584+410 38724412

TX-3379 83 I 155 75 N70 E 165 18 CharcoaL/7.4 4200+80 4808.130

Fe ature tonsilats of C-I 4 smuapta onLy . Takean from immedistaty bWoe fLoor of Upper Houaapit 1. in. .-

fILL of Lower Housapit 1.

TX-3300 61 IV 152 801686 ISO 7 OCarcoaL/4.5 4130+110 47190150

Fl repi t. Upper Houaapl t 1. 1~
TXC-3381 4 IV 132 3SN61E I60 201 QlarooaL/7.4 3730+130 4200+180

In Houaeplt 4 emIL, near rim. Nay provide Limit for HOuspi t 4. F..

TX-3382 12 - - 38M68E 140 44 OcrooL/8.2 3720+160 4187+206

ShelL concentration in upper fiLL, Houept 5

TX-383 - 127W6E 100 Charcot/8.0 42IP40 M93+145

fT-3384 12 - N75ES 300 CharcoaL8 :380+330 5401±343

P-AS4 2 - - 13M63E 170 12 Charcost/5 4250±60 4872142

Noueepi t 2 f'Loor.

8-4285 11I 37H69E 50 13 O'eraomL/2.7 2650+120 2000+130

Firepit In Area 19 Zone 1.

a-ass - - 22168E 2M 48 OCarcooa/3.7

Insufficient carbon for measureent.44000 1015

Noumapi t 3 f'Loor.

9-4200 12 - - 421676 2030 403 OharcosUL3.1 41"201 47570157

Noumepi t a. Lies floor.
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Rod iace rbon C
A. Dndrocorractad

4 Le Zor OU Strati Uni t Leat Feature HIterisL/gio (yeere 9. P. I Ag"
2

1/2=5730 (years S.P.)

9-4289 12 - 092E 220 51 Oiercoal/5 4100+130 4890.165

Occupation surfa partiaLly exposed Area 1, Zone 1.

0-4290 63 IV 154 72NB1E 160 75 CharooaL/20 3910+70 4434+117

liousepit ii floor.

8-4291 85 IV= 155 79147-E 155 101 I3harcoaL/3.7 4390+220 5047+240

L Oer ou. pit I floor.

8-4292 35 111 155@ 19NB9E 190 - CharcooL/5 4490+120 5171.151
Apparently date@ Feature 121, en enigmatic feature in Area 3, Zone 5. Feature 121
Imy be a housepit elLa or, more Likely, esloping pitl of middan or backdirt; inverlon with doeto frm
Feature 141 (0-4293).

8-4293 36 I1 170 17NBSE 200
17N59E 190 141 ChercoeL/3.3 3890+100 4,409+13

ho empls combi rd. Occupation surface in Area 3. Zone 6. Fature definitely older than Feature
121, although dates appear to be inerted.

9-4294 24 IV 155 19163E 190 UL end
155 CharrooL/3.7 4170.110 4770+150

Occupation Surface A. WOLL-doc.entd surface In Area 2.

B-4295 49 111 1S0 35165 E 175 195 OiarcoaL/5 4420+120 5085069 -

Occupation surface below Houcapit 4; truncated by housepit.

9-4299 45 TV 155 35N648 19O 191 OiaroaL/5 4010+110 4564+150

Houmpit 4 floor.

8-4822 72 114N04E 70 - m *l bones 3950+95 4489+134
1 13104E 70
113475E 70
114104E 60
M1N74E so. ".,

Five imple were ombined. Oto froam Lerge bone o~ncentratieon In which Features 3. 8, 0
wers recorded.

TX umptes wers doted by University of Tx s-Aastim Radiocarbon Laortory.
2 empte wee doted by Seta Analytic, Inc.20endrooorroct.ed after Damon at aL. (1974).

................................ " -

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .
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APPENDJIX B:

ARTIFACT ASSEMBLAGE, 45-(-lI
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Tab Ie B-i1 Individual projectile point data, 45-OK-il.

Nestr Hi% ori c orphtogial. CopL et.

Maser Hitoic Mopia~giaL MrphatogicaL Zone Feature Association
Nmber Ty pe Ty pe M~ass

424 41 3 1 NMI5221MM 44 200 Housepit 4 fILL
1795 41 3 1MI12221 NN1 65 6 Lner HPI waLL
2752 52 7 2121299M Ii -
2048 52 7 21219122 NN4 11 -
2714 52 7 21211231M 1 1NI i -
212 51 7 M112221:14 12 -
2625 51 7 21212121 M 24 38 S*LL middan

622 51 7 21212211MI1 41 -
916 51 7 21211121MI 41 -
897 51 7 21215 211 mM 52 100 Upper HPI fILL
M 62 51 7 21212912NNI 52 -
1158 53 7 21214121 MCI 53 100 Upper HPI filt
1748 51 7 21214121 NM 65 6 Lower HPI NeLL
'1845 51 7 21212211MM11 65 -
216B9 51 7 21211 92 9MM 72 3 Bonn concentration
2299a 51 7 21212211MI 81 -
2354 52 82122222MNI 11 -
2016 52 821221242NM '11 -
2840 51 821222141M NI il - L

2760 53 821224122 NI 11 ...--
2557 51 a 2122221 NM 22-

15 52 8 21221221MMR 412
914 52 8 21 222122MM 52-

130B 53 a 21224122NN3 52-
1195 53 8 21224142MMN 53 100 Uipper HPI fILL
1583 52 a 21221221MMR 53 100 Upper HP1 fiLL
2333 51 B 21224122NNM 71-I2210 52 8 21222321MMI 71 -
2067 51 8 21221122MM 71 -
2197 53 8 M122121MN1 71 -
2306 51 821221221MM 81 -
2004 61 10 21329211MRI 11 -
2692 31 622NN2221121 11 -
2321 31 622 NN2241 121 12 -
2042 31 6 22MNN229121 '12 -
2392 23 622NNO242191 12 -I2348 31 622MNM241123 12 -
2398 21 6 22NN2221131 12 -
2029 31 622M18241133 12 500 Housapit 7 fiLL
2818 31 622NM221121 12 41 ShaLL concentration
2347 31 6 22NPG241133 12 -
2575 31 6 22NM221123 22-
261 31 6220111121124 23-

334 31 622MP221121 24 '154 Occupation surface
384 21 622M221121 24 -

E2609 31 622M1Q24112i 25 -
254 31 6 22NMM221121 32 -
800 31 6 22NM2221223 33 -

2542 V1 6 22mWe24i 121 33 -
510 31 6 22NN1211121 34 -

2237 21 622NN924i12i 43 -
868 31 622 NN131121 43 -

10 19 1s a 22NNO22i12i 46 195 Occupation surface
Ieee M1 6 22NN2829129 52 -
B99 31 6 22NN1221123 53 100 Upper HPI fiLL

F966 31 6 22NN122i123 53 100 Upper HPI fiLL
1816 31 6 22NM133 54 90 I~uspit 12 fiLL
1900 31 8 22NNMFQ 129 54 148 Upper HPI we(L
303 31 6 22MM 9291 LM 54 148 Upper HPI caLL
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Mster Hi atori c Morphotalo a orhgicaL Zone Fetr Association

Number Ty pe Ty pe ae .--

830 31 6 22N"-2123 55 - ,

99: 31 6 224192211 6 -1246 31 6 22N221121 6 1o
1077 31 6 22°1o22o123.1 -

2707 31 6 22N,22112 72 -

270 31 6221416221121 72 10-o a
2796 31 22N4221121 72 - -

2702 31 6 22NMM241123 12 1 72 - - --

1196 31 622 NN42211 21 72 10 Lie P - o .... ... ..

2710 31 6 22N46241191 72 - -
2141 31 6 22NN1241121 72 - .

231 31 6 22N1e929139 91 - -
253 21 6 22NN2221124 91I - _

2686 62 13 31112211NN1 11 - -
1104 61 13 31192114N1 61 - -
2143 61 13 31112329141, 71 - -
2229 63 14 31122141N1 41 -
2050 51 11 3121249NRI 11 -
1741 61 11 31211211N14 53 100 Upper HP1 fILL
2655 52 12 3 1223111414 11 -
2603 63 12 31229222N 22 - -

2579 53 12 31229222N 23 - -
1307 64 12 31221141INN 51 --

1486 61 13 31312929N6 62 104 Lower HP1 fiLL
2000 64 17 41112221N146 12 403 Lear HP6 fLoor
1556 64 19 41125321NNI 52 - -
1301 81 1 II 19211NI1 51 - -
2727 51 2 1i W23121NI 11 -
1990 21 5 NNM221121 11 - .
2586 21 5 N2 NNI 221121 11 -
2314 23 5 44421221 11 --

2124 21 5 1N214241123 11 - -
2393 21 5 1141 2 1123 12 - .

2396 31 5 N M '221191 12 - "
2677 23 5 M1441122 12 --

2595 21 5 142142 123 12 - .
2622 23 5 161412221 22 -
291 22 5 11416211131 24 --

357 21 5 16NN1221133 24 154 Occupetion surface
582 21 5 1N1 221121 33 --

2529 23 5 121411241123 33 -
220 21 5 N2 NI 221123 43 --
931 31 5 N141 821193 43 --

454 21 5 N6142221123 43 -
525 21 5 19141221121 43 --

922 21 5 1,42141241123 43 7
2248 21 5 N1241121 43 --

456 23 5 16112-32I23 44 200 Houseplt 4 fILL
896 23 5 1N614241121 52 --

1620 21 5 N1NR211135 53 100 Upper HPI ftLL
1577 21 5 ,111422124 53 100 Upper ,M fILL
1696 21 5 1643221121 53 55 Occupation surface
974 21 5 16N141241123 53 100 Upper HNM fILL
756 21 5 1111111221123 54 -
752 21 5 1N14241123 54

1487 23 5 1N14231124 61 100 Upper MPi MILL
1109 21 5 16122211124 81 100 Upper HP ftill
1775 21 5 16180221123 61 -
1164 21 5 1N6211023 61 31 Upper "N fLoor %
1516 M1 5 12144221191 62 104 Loeur HPI fILL

4... ..... %.
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Table B-1. Cont'd.

CnpL ete
master Historic Norphological Morphological Zone Feature Association
Number Type Type CLass

1044 21 5 NN1241133 62 104 Lamer HP1 fill.
2708 21 5 N2 NI241121 71 - -

2091 21 5 N2NN4221123 71 - -

2159 31 5 N2 NN221123 72 - -

2070 21 5 I2NN2241123 72 - -

2299 23 5 wGNN2132il 91l
238 21 5 N2NN2221123 82 -

Fregisnts

*I 76 -8 21222112NM i1
2716 8 2122212NN 11 -- ,
2762 8 21221341 M 11 -
2723 - - 31929322N3 11 .
2767 - - 31919122NN2 11 -
962 - - 31929222NNI 51 -

1681 - - 41929221 NNI 52
898 - - 92MM92.9 52 A00 Upper HPI fill

1781 92NN929323 52 100 Upper HPI fill
1192 8 2122414NN1 53 28 F53 chipping scatter

900 - 92N929121 53 100 Upper HPI fill -. -
956 - 92NN1929121 53 100 Upper HPI fill

1348 - - 92NM929123 53 100 Upper HPI fill
1788 - 5 NNMt22122 53 100 Upper HPI fill ' -

1949 - 6 22NN1211122 12 250 Housepit 3 fill
2411 - - 92NN1929311 12 -
2541 - 6 22MM1919121 24 -
2481 - - 92NN1929124 33 -
2508 6 22NtB929129 33 - -
1937 6 22NN5929129 35 - "

453 5 NN e229123 43 - .
992 - - 92 NN1929121 43 "
773 - 6 22NIS221991 54 5 Upper HP1 wall

1122 - - 92N1929121 61 100 Upper HPI floor/wall
1472 N- 92N848121 61 100 Upper HPI floor/mall
1053 - 92N41929121 61 31/100 Upper liPi floor/fill
1459 - 5 N2 NM 229121 61 31 Upper HPI floor
1334 - - 92N41221993 61 31 Upper HPI floor
1435 - - 92NN821193 61 31 Upper HPI floor
651 - - 31919121NN3 64 75 Housepit 11 floor

2225 - - 92N929329 82 -

2293 - 5 WNNN311e3 82-- -

-' ..- - • -

. . .. .. .. ... .. .. .. . .. -
--------- -------- -------
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1019

922 253 36 20 2070 28 2124 1516

52 O S 2393 752 1668 357 454

974 1164 1908 1956 2248 227 592 756

05

291 *

Figure B-1. Digitized outlines of projectile points, 45-K1. Upe ubri
historical type (for key see Figure 3-10). Number below each digitized outline
is master number.
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APPENDIX C:

FAUNAL ASSEMBLAGE, 45-K-11

Famtly Leporldae
AW

Leu cf. toneni

Hudnut Component: 1 radius fragment, 1 phalanx fragment.

Kartar Component: 2 mandible fragments, 4 molariform fragments, 2 humeri, 2
humerus fragments, 1 radius fragment, 1 astragalus, 2 phalanges.- _

Family Sclurldae

Soermoph[Ius spp.

Hudnut Component: 2 maxIlla fragments.

Kartar Component: 1 maxilla fragment, 1 mandible fragment, 1 scapula, 1
humerus fragment, 1 ulna fragment, 1 calcaneus.

Marmota flaylventrLs"

Hudnut Component: 5 skull fragments, 6 mandible fragments, 1 Incisor

fragment, 5 molars, 5 molar fragments, 1 scapula, 1 scapula fragment,
2 humerus fragments, 1 radius fragment, 5 ulna fragments, 17
astragal!, 2 calcanea, 4 phalanges, 4 phalanx fragments, 1
metapodial.

Kartar Component: 22 skull fragments, 7 mandibles, 24 mandible fragmentsm
3 Incisors, 9 incisor fragments, 30 molars, 15 molar fragments, 1 axis,
2 cervical vertebrae, 3 thoracic vertebrae, 4 scapulae, I humerus, 6
humerus fragments, 11 radius fragments, 4 ulnae, 5 ulna fragments, 1
innominate fragment, 12 femur fragments, 10 tibia fragments, 34
astragali, 16 calcanea, 24 phalanges, 2 phalanx fragments, 9
metapodia Is.

Family Geomyldae

Thommys talodes.

Hudnut Component: 6 skull fragments, 3 mandibles, 7 mandible fragments, 3
atlas vertebrae, 1 axis vertebra, 2 lumbar vertebrae, 3 scapulae, 9
humeri, 5 humerus fragments, 1 ulna fragment, 6 Innominates, 1 0)
Innominate fragment, 8 femora, 2 femur fragments, 2 tibias, 1 tibia
fragment.

Kartar Component: 8 skulls, 57 skull fragments, 72 mandibles, 60 mandible
fragments, 2 Incisors, 2 incisor fragments, 10 atlas vertebrae, 7
axis vertebrae, 4 cervical vertebrae, 2 thoracic vertebrae, 52 lumbar

- . - -.. •. -.
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vertebrae, 5 sacra, 7 scapulae, 5 scapula fragments, 48 humeri, 6
humerus fragments, 8 radii, 11 ulnae, 8 ulna fragments, 21 - -.

innominates, 12 Innominate fragments, 54 femora, 8 femur fragments,
35 tibias, 3 tibia fragments.

Unassigned: I skull fragment, 2 mandibles, 1 mandible fragment.

FamI ly Heteromyldae .

Perognathus p..-u-

Hudnut Component: 1 skull, 15 skull fragments, 21 mandibles, 7 mandible
fragments, 6 humeri, 13 innominates, 20 femora, 7 tibias, 1 tibia
fragment.

Kartar Component: 4 skulls, 42 skull fragments, 43 mandibles, 22 mandible
fragments, 1 atlas vertebra, 6 sacra, 2 scapulae, 15 humeri, 2 radii,
1 ulna, 36 innominates, 2 innominate fragments, 45 femora, 17 tibias,
3 tibia fragments, 3 metapodials.

Faily Castoridae

-': ~~Castor canadens Is•.'-, ".--

Hudnut Component: 1 mandible fragment, 4 molars.

Kartar Component: 1 mandible, 1 Incisor, 5 molars, 1 ulna fragment, I . ??.
phalanx.

Family CrIcetldae

Hudnut Component: 1 skull fragment, 3 mandible fragments, 2 femora.

Kartar Component: I skull fragment, 1 mandible fragment, I humerus, 1
humerus fragment, 3 femora, I tibia.

peromyscus mi-.u'a.u'

Hudnut Component: 3 mandibles, 1 mandible fragment.

Kartar Component: 1 skull, 7 mandibles, 5 mandible fragments, 1 scapula. :, I

Neotoma cinerea, -...

Hudnut Component: 1 molar.

MIcrotus spp. I..

Hudnut Component: I mandible.

Kartar Component: 1 skull fragment, 4 mandibles, 9 mandible fragments. -' '

.., ..,,... ......

-' . . . . . . . . . . . . . . . ....-"•."-"- - - "• . . .'.". •" . . - -....... '-' '. - . p.- -% ' ' " ' -. . . .

S-. -o•. -.-. . • . -". -. - . .. - . ..-'.. . . . .. _L_+'j%. 9a... 
-
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Hudnut Component: 1 skull fragment, 2 mandible fragments. . '{ .:
Ondatra z-, .t hi.-,

Kartar Component: I molar.

* Family Ereihizontidae

Erathizon dorsatum

Hudnut Component: 2 Incisor fragments, 1 molar, 2 molar fragments, 1 femur
fragment.

Kartar Component: 5 skull fragments, 2 mandibles, 6 mandible fragments, 3
Incisors, 3 Incisor fragments, 37 molars, 4 molar fragments, 2
scapula fragments, 1 radius fragment, 1 tibia fragment, 2 fibula
fragment, 2 phalanges.

Fam ily Canidae

Cani spp.

Hudnut Component: 2 mandible fragments, 2 canines, 4 premolars, 3 molars, 1

molar fragment, I fibula fragment, 4 phalanges.

Kartar Component: I mandible fragment, 2 Incisors, 2 canine fragments, 2
premolars, 5 molars, 1 scapula, 1 radius fragment, 1 calcaneus
fragment, 5 phalanges, 2 phalanx fragments.

Canis famillars-

Kartar Component: 3 premolars, 2 molars.

Canis l~upus :--...-,

Hudnut Component: 1 phalanx.

Kartar Component: I scapula, 1 metapodlal fragment, 1 phalanx.

YuJpei vulpe

Hudnut Component: 1 phalanx.

Family Ursidae . . .*-

Ursus amerJcanus ijI

Kartar Component: 1molar fragment, 1 radius fragment, I calcaneus fragment,

1 phalanx.

.. .. '. " .%

.' .o'.-

:2::~~~~~.'.: ..............: :.'"-. ....... .........- .....

- - --. - -.: :-,. - ., . - . ...-.- - - .; , . ,.. . ..... . . .......-.-.-.--.- . ~ ,- .- ,-'. . ,
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Ursus arctos -"

Hudnut Component: I metapodial fragment.

Fmiily Mustol ide

Martes americana

Kartar Component: 2 humerus fragments.

Taxidea taxus "- ""-""

Kartar Component: 1 ulna.

Meph it is mneph Itijs.:-. .: ::

Kartar Component: 1 skull fragment, 1 mandible, 3 mandible fragment, 3
molars.

Failly Fel Idae

w .. ,, .opp.

Hudnut Component: 2 phalanges.

Kartar Component: 1 radius, 3 metapodlals, 1 phalanx.

Family Cervlde

Hudnut Component: 14 antler fragments.

Kartar Component: 307 antler fragments.

Ceryus elahus

Hudnut Component: 21 antler fragments, 1 Incisor, 2 phalanx fragments.

Kartar Component: 2 antler fragments, 3 skull fragments, 4 molar fragments, -'""'

1 ulna fragment, 5 carpals, 1 tibia fragment, 1 astragalus, 3 - -

tarsals, 2 metapodlal fragments, 2 phalanx fragments.

Odocoileus spp.

Hudnut Component: 24 antler fragment, I skull fragment, 6 mandible
fragments, 13 Incisors, 5 incisor fragments, 4 premolars, 1 premolar
fragment, 14 molars, 134 molar fragments, 1 radius fragment, 4
carpals, 1 tibia fragment, 2 astragall, 2 calcanea, 1 calcaneus
fragment, 2 metatarsal fragments, 3 phalanges, 6 phalanx fragments, 3
dewclaw fragments, 5 metapodial fragments.

Kartar Component: 51 antler fragments, 44 skull fragments, 102 mandible
fragments, 94 Incisors, 24 Incisor fragments, 145 premolars, 90
premolar fragments, 215 molars, 331 molar fragments, 1 atlas

. .. " . .

.... . - . ...... ..... ..... ., .. .. . .... . . •...- . .. -,.. ,-..- .. -"P .- *- .-. ., . . - ." - .. k~ - . ,,
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fragment, 14 scapula fragments, 17 humerus fragments, 21 radius
fragments, 4 ulna fragments, 26 carpals, 24 metacarpals, 12
innominate fragments, 2 femur fragments, 14 tibia fragments, 14 "
astragall, 2 astragalus fragments, 5 calcanea, 2 calcaneus fragments, "
13 tarsals, 31 metatarsal fragments, 24 phalanges, 61 phalanx ',
fragments, 18 dewciaw fragments, 31 metapodfal fragments.|~

Unassigned: 2 molar fragments, 1 tarsal, 1 dewclaw fragment.

Family Anti locapridae

AntiIocara american.'

Hudnut Component: 2 molars, 4 molar fragments, 2 radius fragments, I -

metatarsal fragment, 1 metapodial fragment.

Kartar Component: 1 skull fragment, 10 mandIble fragments, 3 incisors, 14
premolars, 2 premolar fragments, 12 molars, 2 molar fragments, I
scapula, 1 radius fragment, 1 tibia fragment, 1 astragalus, 1
phalanx, 2 phalanx fragments, 5 metapodlal fragments.

Unassigned: 1 mandible fragment.

Family Bovidae

Biso bison

Hudnut Component: 2 phalanges.

Kartar Component: 1 mandible fragment, 3 molars, 2 molar fragments, -
metacarpal fragment, 1 astragalus fragment, 1 metapodial fragment, 1
phalanx fragment.

Ovis canadensis

Hudnut Component: 3 incisors, I premolar, 2 molar fragments, 2 radius
fragments, 1 ulna fragment, 3 astragall, 1 tarsal, 1 phalanx, 1
metapod i a I fragment.

Kartar Component: 68 horn core fragments, 5 shell fragments, 11 mandible .
fragments, 11 Incisors, 2 Incisor fragments, 35 premolars, 2 premolar
fragments, 38 molars, 37 molar fragments, 6 atlas vertebrae, 5 atlas
vertebra fragments, 3 axis vertebrae, 1 cervical vertebra, 10 scapula
fragments, 7 humerus fragments, 12 radius fragments, 7 ulna
fragments, 13 carpals, 3 metacarpal fragments, 3 feumur fragments, 3 -""""

tibia fragments, 9 astragall1, 2 calcanea, 1 calcaneus fragment, 4
tarsals, 11 metatarsal fragments, 1 phalanx, 6 phalanx fragments, 19 O
metapod Ia I fragments.

•.. - ... ,_,-
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Family Hominldae

H(m apens

Kartar Component: 11 skull fragments, 1 radius fragment, 1 tibia fragment, 2
phalanges. . ,

Deer-Sized k.

Hudnut Component: 10 skull fragments, 7 mandible fragments, 1 atlas vertebra
fragment, I thoracic vertebra fragment, 3 lumbar vertebra fragments,
3 vertebra centrum fragments, 21 rib fragments, 6 scapula fragments,
11 humerus fragments, 9 radius fragments, 5 ulna fragments, 6
carpals, 2 carpal fragments, 8 metacarpal fragments, 4 femur
fragments, 10 tibia fragments, 2 astragall, 6 astragalus fragments, 3
calcaneus, 3 tarsal.;, 1 tarsal fragment, 11 metatarsal fragments, 49
phalanx fragments, '3 dewclaw fragments, 30 metapodial fragments, 19
sesamoIds.

Kartar Component: 63 skull fragments, 64 mandible fragments, 5 hyold
fragments, 5 atlas vertebra fragments, 5 axis vertebra fragments, 1
cervical vertebra, 12 cervical vertebrae fragments, 1 thoracic
vertebra, 9 thoracic vertebra fragments, 24 lumbar vertebra
fragments, 25 vertebra centrum fragments, 3 saccrum fragments, 2
caudal vertebra fragments, 343 rib fragments, 2 sternum fragments, 21
costal cartilage fragments, 53 scapula fragments, 97 humerus
fragments, 84 radius fragments, 65 ulna fragemtns, 25 carpals, 15 1k .

carpal fragments, 50 metacarpal fragments, 41 Innominate fragments,
69 femur fragments, 138 tibia fragments, 3 astragali, 24 astragalus
fragments, 17 calcaneus fragments, 24 tarsals, 2 tarsal fragments,
102 metatarsal fragments, 152 phalanx fragments, 31 dewclaw
fragments, 188 metapodial fragments, 30 sesamoids.

Unassigned: 1 humerus fragment, 1 ulna fragments, 2 radius fragments, 2
innominate fragments, 1 lumbar vertebra fragment, 1 sesamold.

Sheep/Antelope
Hudnut Component: 5 Incisors, 4 Incisor fragments, 79 molar fragments.

, ...--, .. , A -

Kartar Component: 19 Incisors, 9 Incisor fragments, 180 molar fragments.

Elk-Sized

Hudnut Component: 1 Incisor, I cervical vertebra fragments, I femur
fragment, 2 tarsals, 3 phalanx fragments.

Kartar Component: 2 skull fragments, 1 cervical vertebra fragment, I rib l

fragment, 2 humerus fragments, 2 radius fragments, 2 ulna fragments,
I netacarpal fragment, 1 Innominate fragment, 1 tibia fragment, 1
calcaneus fragment, 2 metatarsal fragments, 1 metapodial fragment, 2
phalanx fragments. ... -

I. -" -° •• '

I....:': ''i
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Family Chelydridae

Hudnut Component: 123 shell fragments.

Kartar Component: 331 shell fragments.

Family Colubrida.

Hudnut Component: 118 vertebrae, 2 vertebra fragments.

Kartar Component: 89 vertebrae, 1 vertebra fragment.

Unassigned: I vertebra.

Family Ranidas/Bulonlde

H-udnuf Component: 5 radio ulnas, 3 Innominates, 3 astragulus..

Kartar Component: 8 skull fragments, 2 vertebrae, 4 humeri, 2 humerus
fragments, 14 radio ulnas, 7 Innominate fragments, 6 femora, 2 tiblo
fibulas, 16 astragall.

Family Salmonila.

Hudnut Component: 11 vertebrae, 52 vertebra fragments.

Kartar Component: 57 vertebrae, 219 vertebra fragments.

Family Cyprinido.. - -s

Hudlnut Compon -r ': 108 vertebrae, 30 vertebra fragments.

Kartar Component: 418 vertebrae, 104 vertebra fragments.

Unassigned: 1 vertebra.

xv
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TablIe C-i. Distribution of butchering marks and burned
bone by taxon, 45-OK-li.

Hudnut Component I Karter Component
Elegant I~ ~ IrI ,,p

Leous cf. townsendli
first phalanx1

Marinot fLaviventrisp.

tooth 2 2
mandible 2
scapula
estragolus 2 3
first phalanx 3 3
sacond phalanx I I

Thomouvs toLvoidee
humerus. distat I
femur. shaft I ZI Costor Coedonsla
mandible

Peromvocus monicuLatus

mandible 
IErethizon dorstum

VuLves vuLoes
aecond phalanx

uraus americana
radius, distal t

tooth 1-
LUv- op.

matapodiaL, distaLI

antler 1 3 3 1 14 35
Cervu s Lohus

antler 3 1
target1 2

antler 1 3
toeth 2 9
mandi ble 1 9 2 . .

scapula 3
humnerus, disUt1 1 1 1 1
radius, proximal 1 3 1
radius, distal
mtacarpal, proximals tacarpal, shaft
metacarpaL, distal 1 3 1
tibia, di etaL 2 2
trests 1 2

=etatarsal, proximal 5 1
first phalanx I I
second phalenx 1 I
third phalanx 2
metapodiel, disat 2 1 3

Anti Loceare americana
toethI
rsdius, proximal
stragaL us
third phalanx
metapodi al, distalI

Bison blocj
metacarpaL, proximal

Ovis coedensis
tanth 20

mandible 12

cervical
$Caputoa
humerus, distal 2

6radius proximal1 1 2
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TablIe C-I. Cont'd.

Hudnut Component Kartsir Component

Elem3nt 8 122 3 5 r, 13

Dvi. canadansis contd
astragaLum
tarsL a I
metatarsal, proximal

third phalanx
atapodi mL, dista. 4

Door-sized
kuL 2 20
mdible 1 15

axis I
cO rv ical. 4
Lumbar I
vertebrae 3
"aCrum1
rib 5 1 37

ascapula 2 5 -

humerus, shaft 36 1 9
humearus, di stat 3
radius shaft 130 2
radius distaLt 2
ulna, proximal 2
ulna, shaft 2 1
carpats 3
metacarpaL, proximal I
maecarpal., shaft 4 3 18 5 2
i nnoinfats 5
femur, shaft 29 4
femur, di staL1
tibia, proximal1
tibia, ahaft 2 41 2 3
tibia, distaL 2
astragat us I
catcanaum 5
tarsals6 3
metatarsal, proximal 3 3
me tatarsaL, shaft 2 1 1 32 5 4
firat phalanx 4 28
second phalanx 1 1
third phalanx 1 2
moeadiaL, distaL I 10
metapodiaL, proximal 1 1 3
maepodiaL, shaft 1 2 33 15 10
saesmaid 33

ELk-aizad
skull1

radius, proximal
radi us, shaft
femur, shaft 1 1
tibia, shaft

meatatarsal, Shaft1
She/Anteloape
tooth 1

Chrysemvs picte
sh all 12 24

SaLmoni dam
vertabras 15 42 A

Cypri nidas 7
vertebras 16 31

*Key.

2 = flake scar
3 = chopping scar
4 =burned
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numbers.

A... -zP *A.*.

VI--t Y0 PAO7

1numbers.E-

indol Fiepi 1 60IS166(0 0

7 lcorpi 2I, lorit 30 316i4BE/,131401413( 0-
Fi4 38G804 1602/'-

Fillse It 6r401 4
1

N250.0010%
t o r I ( 0 0 0 4 2 0 0 0 8 1 6 0 - 2 0 p r-2

52 ip r 442F , iD17
inbsepFa I 6Forpper 401 47r6E44W E(- - ~ -

Fil ll ' o.er Q02 42N6

1'Oo-pil 7 Floor../fil 500 52N72(2 mi;/?eee~e
Shel tqc -to-de l 2 316

Hnosopil 9 lo :8,51 0i604/215-220.0$241220
Fill 30 4*60140-230

Hausapil 11 Floo 57 66 168E/120 .6~*'~

Firepil 32 4574(/170 200

it34 32tA4(/1 40-16 0

1 i 35 62;166 E/16 0

hellt C-it 1, 35o 10N7 0E121 0-230

't oo i.o 19 67166EA ?a07

-i~ll i'rt.0h40 62?6fPO-i100

t011 -e ,' 41 4S74(1170-230

Shell Conoenre lion 45 sNou9O- 21o

Shell Concentio lopperl4 802E/100-130 -

Shel Con S1 l On .. libel, 50 0402(1170-23G
C1ICor.",to 62 66 0564/HD.90

iii 25 P74(1160

Stein 91 72Ng6(120-30

2 0,0 1unu None

I
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Table D-1. Cont'd.

A n ouron 
Field P.......re e 

.e

2 ~n~ ~rpt27 ?Olf66fSO-60

3, Non 
-

tatr 4 Occupation Surface -47 20r.66E/1170- 200 [-.

OcuptinSufae20,48 22166 E/210-220

Occupation Surface 157 1816E/190-210

Occupation Surface 158 24P66 E/220-230

Occupetion Surfuce 177 61MSOB/200-210

Occupation Surfacne 451 20P6E/P200-210 ,

Occupation Surface A 19,155.11; .19. See Figure 6-1 &.
171,159. 162

Flrepit 461
Firepit 167

Kactor- 4 Shell Cancencrutiun 31 Is616 BE/1160
upon

Shll Concentre tion 36.174 16 16 BE/15O-0.11 8h1 J170-190

o,01t Conconcrt- 6 20166E/130-150,22 6F/130 140

Occupation Surface 154.1!5 24?16E/180-21O

Occuputi. on Surfacp 170,17? 2445 R./I 90-P20

Stain 163 1816?E/170

Stain 166 22%2E./200

Pabris Concentration 165 24P2E117O-00

Bane Concentr ation 164 1 Bf6 2E/170

S None

',,t 1 None

7 FlR Scetter 110 1g1 l1E] . N58l .20N581/4( 4O

i...a. 3 Shell Concantration 116 1NS E.2OKB66T0-100

o Occupation Surfaco 117 Ig61.18hB58E.20616E.285tFE/1O-130

5 Ccl octal Otreous 121 10ON%6E.1 8E,662O616i E.0oMS661s-1 0

Shnlf Concentretlun 124 706166116 . - -

Shell Coucentratc-n 1 7 2?N]%E,2P05BE170

Occupation Sur 0 13.% ,1P2 ?ON54E/16 O. 5116 E/16 V.

c 0upation u-r 141 1nloE.201Sll/1 20-1

- .. . . .... . . . -... a - -..--. *, . - - --- -.- --- -- -A

s---- ----- ----- -- - --

K :.?~;~: r--- -- e*V.X'-.--A---:.>--
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Table D-1. ontvd

35el

FM esigna Lion
-5

F ''net C179 36F64W/40-50tw

Ci-pi t 17 34N41450,6U

'MR1 Scati- 173 32F4430-50

FF40 Soatter 175 34Ne2u40-60

3 Pirepit 15/16 ?
Kart., 4 FHne-ept 4 Fitt 200 See Fig.re 6 1 ~-

5 Oncepi t 4 Ftoo- 101.183.192.
19i3.194

5 FOotepit 4 WelL 180.186.18. "

5 UccPotio Sorfee 165 32N60/lS0-180.37F64E/l40 160.

5 Fio~ut 1 Nne JNW4E16U-175.3641001165-IgO

7 Cirep t4 76N721./50

Fi repict 561 74F&0E/40

F, rep, i 11 72W70E41 0

FF46 Scatter .072F72/20.30 S

Fall Scatter 148 74N74U5/S 70

LiOhio Conoencati or 76NFE/5OI0

nonoo Oocotoo -of.o" 53,64.a 6 ' Sea Figore 6-14I
Korto I ii Ocoe, pt 1 fiL L 55.83.7

Firopit 29 7870MUM
Fit 24 60F418U130Ft 81 76N7F/ 1 25
Li thi c Concentrati on 28 76P666/7

-7aKrter 5 Pit 72 
7

2PERE/13-a 14

Pi t 113 ?61606./120.130.140 W

Bnn Cnecentt o 120 82N626/90.95

-5-



- ~ ~ ~ ~ ~ ~ T 7- 7'70 - -...- .

6~ ,~ % %i7.7

339

*0.*VI*" %-

Tal D-1 Co. . .

Ar. cce- Z- Fe-Tp nIO~ *Ir il rtnec/-

Desigatio

6 Katar I H ... P, I (ppe I oor31.1.11.12 7462E/0-1G,8Nr,6/13,13

We(~ ~ ~ ~~ ~ ~ ~ ~ ~ t ,71.,402GO/0,7N7E 406/.-4

F ~ 0, 4fl 2 , onE -71/

F8011" 8.7712. 79NBE/104870.486E601

P:170 78N64E/140-155.78NBSE/M4-156
Pit 80 70N66E/M4-155

2 Lmor 000008,6 1 fiti FILL loppor) 89.98,104'106 See Figure 6-1
128

FILL (L-or) 105 S0870E,82tgBE/155.160

3 Houopit 12 Fl 00,/Fi11 69.153 72N70E/130-230

4 hooeopit 11 Filo, 72,02.83 72NB0E/140- 160
FILL 61 74N62E/ 130
Fi rep t 74 72NB2E/140 si --

5 Ilousopit I (L we,1 Ftoo 93,94,95.96 See F'goro 6-Il 1Z
18.11 6.12g.137.14

8.11 14.11!, 1 4 - -.

139.143
81 rpi 1 10 76N2E1150.160
Fir.p~t 109. 82N688/160,165

Pt14,135 78872E.78N72F/130-150
P, 1 91 786/200
Pit 108.123 74N166E/185-175,76164E.76N1666/10O
Pit I 7616/170-175
Pit 1974164E/125-145,74166E/140,145
pit 131 70NGOE/190.105.90
P't 138 84N70E/125.130

7 K.rt., i Pion.

7 Son Cooootr.to 3,s.9 So. Fig-, 6-1

a 8 tr. heros

2 P, t 2 125004E.i2864E/60,70

Me r -'
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Table D-2. Material quantities by feature, 45-OK-1I.
Toot. Borne Shell FNiR Esetlecut~d •.,. .

Culturabt e Litole Bone I et g I t et 363 N t Igj volm ,' .r .t

EATSA PHASE L
Upper Meepit 1

Fil (P10030 4.625 165 75 33.411 7.35 6.176 24.051 616 10.:090 4.6
Vet 3, 151. 148, 773 1:373 72 13 11,231 3.378 47 6 4 235,6 562 95,573 16.86
Eerly Well 1F102. 150) 52 2 2 204 153 6.818 896 54 8060 0.452
Floo 331, 71, 112,

11253 1.224 61 26 10,230 3,46 1.619 9,298 507 66.663 8.433
Floe Feeturee:

Firepi t fF73 36 4 - 53 11 9 75 61 6,0 0.167
Firepit IfFS, 921 13 1 2 199 62 24 75 25 1,873 0.275
Pit (F7 4 2 202 69 115 055 3 96 o.o
P OSitF ) F 6 - 10 1 - - - 0.058

Loer ioui pi
t 

1 ia, l
Upper Fit (F104. 96. 66 761 22 11 6,902 3.072 4,245 19::46 164 37,050 21.70198, 126)""". .. '°"-Laeer Fill 1063 14 - 1 152 76 715 4,196 3 510 0.325

Wtl (F, 129, 137. 1401 436 16 4 2,038 10652 15,308 70.605 S2 27.474 3.489
Early Welt fF114, 115, 202 3 2 707 268 2 854 15.746 53 11,592 2.229
134. 130, 1433

Floor (F93, 94, 95. 96. 429 24 2 2.598 1450 3.520 17,703 16 a,69 7.856
o. 1W,7' 13 0I

Flee. Fetoree:
Fi rm t [F153 6 - 19 10 88 694 2 210 0.03
Firepit fF108) 2 - - I - 1 - 13 8.5 015
Pit (F14. 1303 13 32 i5 346 2,451 12 5.332 0.34Pit I Fsi; 1 2 ..15Pit (F10,2 2) 1 15 6 0.212

Pit (Fl1- - - 3 - 21 1 85 0.042
Pit F131) 2 1 - 9 2 2 3 -0133".
Pi t(Fil I - - - 96 1,208 O'.033
Ptt (F1193 3 9 0.1 26
sort Co.e..treo. (F1201 145 2432 0.126

oeepit 2 0917Fill [F7501 46 4 2 232 176 532 4.679 - 1.7"
8.11 Floor (F123 12 5 1 76 71 1,267 10,500 13 3,396 0.46

i l pit 3
Fitlt fF250) 72 2 3 805 174 2,223 13,311 11 1.002 0.763

tell cocenretleon (F42 4 1 3 182 78 2.244 16,366 3 335 0.257
Floor (P171 2 204 74 188 1.354 7 1,040 0.133

ioepIt 4
Fill (F20 374 21 15 3,807 1,973 1,551 2,124 116 15,126 12.442
Firepit In Fit (F151 - 52 22 lb 103 0.18" -
IL 146 16 4 1,767 1.566 2,442 470 135 24,566 4.3.2

(319. 19. 156, 2613
FL o (FIM, 183. 192. 101 28 5 1,383 1,396 3.425 - 242 73,296 3.116

(163
, 

1843-

Heceopi t S I
Upper Fill (F3001 8 - 1 205 70 99 692 6 1,158 0,153
Upper Shell (F4415 - - 63 56 172 2144 - -0.267 . . .
Leer Fitl IF301 3 1 - 20 77 93 756 1 167 0.2, .

Le.. tell/Flo.or (F433 5 2 - 241 36 504 3.633 1 1.322 0.29 \" " ""

.. . . . . . . .. . . . . . ..t .. 
0  

. .-.-
I-.. . . . ... - ----.. --.--....-.-.-.- .-.-..- \---..."-'' . -. -. '-'- . .. '- -" -i
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Table D-2. Cont'd.

ILWlAlR MB. mln'd,

tUppr FLL F400) 36 2 1 626 248 330 2,70 5 960 1.30

119t J52) 17 - - 60 165 442 4.696 - - 0.45:U~pr Floor IF4011 9 2 2 231 208 248 1.12 1 160 0.542 .
- - 225 23 1,76 0.6

Loeor Floor fF0D3. 21) 17 3 1 248 26 549 3,672 9 1,056 1.06

*ouNplt 7
Sho.k Strete (F23. 86] 36 1 1 1.901 707 10,54D 41.106 55 3,936 0.625
FIL and Floor (F5001 92 - 7,260 1.062 150 1,106 3 60 7.25

FILLt 1F3501 29 - 1 18 132 349 1,614 20 3.950 6.662 ," . .Ups' e.L 1F49' 11 1 100 65 6.042 34,929 72 7,122 0.55
,lL onootroton 1F45) 1 - - 31 15 8 5.450 1 60 0.158

Loser 21.1t (F501 11 1 53 15 2.032 20,25 47 8.273 0.50
Floor (F2 2. 51) 10 97 15 67 396 19 3.076 0.375

Iooooalpt tI1I* ''

FILL [F1 96 - 1,693 372 344 2,031 11 2,229 2.95
FLoor IF5, 75. 62. 631 145 7 3 641 330 605 5,276 67 27.110 1.0
lret 1174 2 1 - 22 24 3 24 3 1.228 00

FiLL mid Floor (F69. 1531 28 216 106 542 2,715 11 4.070 3.90

10- 20 10 1 2 3 60 0.062
132 6 1 13 9 26 242 3 2,646 0.23

P-to - - - 0.15

134 2 28 20 3 16 - - 0.08 . .
135 7 1 1 3 0 2 9 7 2,416 .0"
,72 2 14 - 0.10 %
1Fl 2 2 - 2 6 2 210 0.10

Sho1t Conintrl one -
0

136 1 10 7 705 6,123 12 2,220 0.35
137 1 II 12 62 068 - R,0
138, 171 44 2 484 192 5.482 26,363 87 15.568 0.662
139 921 4 1.20 00 3 366 0.0
, 97 1,7 5 3.61c . 511 27 2.0 0.50.
141 174 11 ? 550 1.042 6,772 50,933 197 2,26 0.:6 .. r'
146 1 1 156 36 1,546 15,607 3 290 0.40
F62 2 17 40 727 2.968 8 7,264 0.15- ,
.116 64 2 165 35 265 2,254 30 1306 0.55 .3 90, .
1174 1 6 1 43 0.042
F11 1 a 2 17 845 2 20 0.082

Oc.cot.Lton Sturfocol 0A'

ph.rnoI-o P
11155. 166. 711 94 6 2 Fi 901 1,331 636 129 26:371 4,
ontrI (119. 15.1 13 1 1 324 9f; 322 1 44 14,560 1.356

11 p F167( 3 1 56 2 400 0.106
Firp t (1161. 162) 1 42 6 656 64 9.360 0.397

L .t... Co..nr..o (133) 317 3 S1 4 0.10
Centrat Living Surfice 94 1 9 5 24 154 6 1.330 0.20

. .tspot 1Zo lF221 104 6 1 2 2 534 57 1? 900 0130 .

. .. e '.
,.- ... 0 0- -* -
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Table D-2. Contd. :,c...%..
Took Bsn. Shl L FR E.| i-Led

Litht . Bone I , t (91 t t (91 9 a (g) VatmU. .I1J

KAITM MNFE. cont'd.

Occupe tion Surface in
Upper No...pit I FiLL.

(FM4. 53, 54, 68, 76.
79, 63, 55) 362 16 6 4,081 979 5,129 21.965 261 48,764 2.70

Pinrgpt (F791 2 34 5 6 34 5 4.000 0.05"
Chippin 6 Stetien (F291 347 2- - - - 1 220 0.20
Pit (F24) 2 - 12 3 - 0.026
Pit IF ] - 22 5 6 0.10

Occupetion Surf...
F47 11 - 1 99 102 433 2.904 13 2.920 0.217
F4F 13 1 - 366 110 13 73 - 0.25
F117 410 27 2 1,082 223 48 3,259 146 20.78 2.95
F141 222 7 3 1,368 1,420 207 1,791 9 1,730 1.3
F154. 156 310 a 3 5,252 1796 121 - - - 04

F1o7 1 9 526 9 1 - 0.35 -"
P59 - - 9- 5 143 7 0 -153

F1758 7 52 .14,107 5,331 178 0 137 11,176 0.85
F177 4 2 78 - 2 560 0.10
F195 14 3 2 42 19 99 2 2 440 0.25
m46 14 2 1 342 253 16 104 7 1250 0.30

Stain.
F25 - - I -01
F163 4 .-4 2 50 3 - 2 70 0.20

F165 - - - 1 4 -- 926
F91 2 - 5 1 53 - 0.0

Cu tural Sireta

F121 21 6 2 133 249 367 4,153 49 9,610 0.633

0ebr,, Concetration
F165 6 - 283 a9 19 4 520 0.60

BSne -ecntration
F164 2 1 162 162 6 - - 0.10

Aes 7 Bone oncaentrton. 
"

F3 91 7 2 2,659 3,946 13 96 12 2,169 0.633 "
F8 24 3 - 1.227 1705 12 47 1 350 0.25
F9 6 7 1I 76 1.667 276 1,269 26 3,180 8.3.5
Unf eetrad Ltaters- 19,472 0,992 - - 4.60.

Fi repi t
F4 1 15 3,137 0.01
11 - 2 2.200 0.003

a'F 13 1 - - 0 1 - - - - 0. 002
F22 - - 25 9,440 0.05
F27 30 1 123 14 S16 2,200 0.09

. F29 1 2 .02
F5B - I - 44 15,592 0.03 . .
F65 1 19 4 2 5 17 7.130 0.03

C.F197 6 19 1 - 12 2.50 0.,3
P 'F190 6 -11 1 16 19,90 0.02

PH Sot~ars

P9
1  

- - - - - 44 12.00 015
,110 272 10 1 272 44 9 45 157 20.0 1.45

4 .630 0.90
F173 - 132 19.69 O.90

175 1 - 12166 9.60

FP Cncentrtion
F179 3 2 -.- 0 18.360 O0
,179 12 1 2 2 30 oeo21,720 0.99

n F1 n 17o1 2 0.0012

I Content Fatur.-only F €otLoctd a. pert of factur.; oter . r%.rit unit tenet.

... ..? -.'..-,

n...,o " - .

• ?i ""- '''.''

"'. %.., " ,, ,
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Table D-4. Occurrence of bone tools by feature, 45-OK-11.

€f

I..|i"'""'

jpe ito~p X G

Up o"FLLo (F31,IIC, ] 1 1 4 2I 1 4t 1 - 5 1 2 1 75

FIr a .(e89U

wae it (F I4, ] -2 1 1 2 - - - 3 4 13

oEar Wait [FIO2.5J 1 1 1

Flow (M6,e c. 1 1 0 4 1 4 1 5 12 " " 2
F1.ept J 2 -

FILr [o-,a "iF ) O .t~ I I 1 2 1- 3 2 10

lif [*n ec.. 1 1 1

l-r FilbF1 51 . - - - I

at ll I Foec. () I 1 3

Houtept t 2

Fe L F7501 2,
Upe loor IF4I) I 1PLI(rFoor IF0,1 - I'"" -"2-14 1"1"'67

Fittl(F2001o~ - 2------------- 1 2 1 3 1 0 4N1

Flit (F3i O]tc. 1 - - -
Flor (FIBIotc.- - --- 2 5'2

LoiIopt

UpperFill F300

Hou"pit 2

oarFloor (F 43. 211 . . . . . . . .

I"owpi t 3

F LF, I--------- -------------------------- - I - , -, - 1, - - 3' (.'' . - .

HousepI t

Fl o- 2 1 2 1 2 1t3- 1

F~ml tor ind .etc

o~pi(F1cl---------------------- 1 I - I---------------------17 -8 - 4

F~oor 2F6.t.--------------- - 1 2 I - - - I

Flow FeLtureL I 1-1 1 5 1 1 1 1 3-- -5---4--"--,"" -

TOTAL. 1 3 1 2 1 4 3 10 2 9 1 33 2 1 1 12 28 58 8 I8go . .*". .
Hou Oy " 6

U.:--..-- -.-.-.-.---- -

Upporloo~F80I -1-----------------------1----------------------------

tmorloo.F40.213--------------------------------------------------------I
H- o°. °- 7
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Table D-4. Cont'd. ~~?. A

Q..

L~L
SWAM ~ s~t9 -M46 co- I - -

Up~pert Slt . I9
Dlspos.r uface --------------------------- 1------------------

Up y FI5P6.otc.j----------------------------- 1 2

Central ------------------------ I------------------------------
Pe - ------------------

Occutins Srface
P121 - --- -- - 1 - 2

F170: 172 - - ~ 1 - 1 1 1 - - 1 1 32

F-51 I
FStainst~
F193 2 2----------------------------------------------------------

Culura L tou

F10 211

Sam Cncentation

F16 I I . - . - . ,. - . - . . . . -

- - - - - - - - -7.a ~cn to

F3 1 2
F9 . . .
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APPENDIX E:

DESCRIPTION OF CONTENTS OF UNCIRCULATED APPENDICES

Detailed data from two different analyses are available in the fcrm of hard :d... '_
copies of computer files with accompanying coding keys.

Functional analysis data include provenience (site, analytic zone, excavation
unit and level, and feature number and level (if applicable ); object master
number; abbreviated functional object type; and coding that describes each
tool on a given object. Data normally are displayed in alphanumeric order by
site, analytic zone, functional object type, and master number. Different

formats nay be available upon request depending upon research focus. -..

Faunal analysis data include provenience (site, analytic zone, excavation unit

and level, feature number, and level (if applicable); taxonomy (family,
genus, species); skeletal element; portion; side; sex; burning/butchering .M

code; quantity; and age. Data normally are displayed in alphanumeric order by

site, analytic zone, provenlence, taxonomy, etc.

To obtain copies of the uncirculated appendices contact U.S. Army Corps of
Engineers, Seattle District, Post Office Box C-3755, Seattle, Washington,

98124. Copies also are being sent to regional archives and libraries.

-.. ".. . . . ...- ".. . .
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